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This  volnme  contains  the  first  part  of  an  attempt  to  give  an 
accoant  of  diseases  of  the  nervous  system,  safficiently  concise  to 
be  within  the  compass  of  the  time-pressed  stndent  or  busy  prac- 
titioner, and  yet  adequate  in  its  outline  of  a  subject  which  has 
become  wide  and  deep  beyond  any  other  part  of  medicine. 
Success  in  both  aims  can  scarcely  be  more  than  approximate. 

Most  of  the  illustrations  are  printed  from  blocks  prepared  from 
original  drawings  by  phototype  processes,  and  I  am  indebted  to 
Messrs.  A.  and  W.  Dawson,  of  the  Typographic  Etching  Com- 
pany (by  whom  most  of  the  work  has  been  done)  for  the  care  they 
have  taken  in  the  reproduction. 

The  casual  reader  may  perhaps  miss  subsidiary  letters  in  the 
illustrations  of  the  lesions  of  the  spinal  cord.  The  omission  of 
these  is  intentional.  A  knowledge  of  the  structural  topography 
of  the  cord  is  the  Hrst  requisite  in  the  study  of  its  morbid 
anatomy,  and  when  this  knowledge  is  gained,  the  figures  will  be 
understood  without  difficulty.  Familiarity  with  unlettered  illus- 
trations facilitates  the  comprehension  of  sections  of  the  spinal 
cord. 


QiTEEK  AmrB  Stbbbt,  Lozn>05| 
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P.  184,  line  10, /or  Fig.  57  read  Fig.  64. 

„  191,    „    26,   „    inflammation  read  iuformation. 

„  207,    11     1,   „   rectum  read  bladder. 

,,212,    ,1    24,  „   p.  116  read  p.  176. 

„  400,     „    26,   „    pueiperal  read  peripheral. 

The  reader  is  desired  to  append  to  the  foot-notes  on  pp.  229  and  316  a  refer- 
ence to  that  on  p.  662. 
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INTRODUCTION. 


CtJSSIFICATTON  OF  DISEASES  OF  TBE  yEBVOUS  SYSTEM, 
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A  ci.A8stricA.TioK  of  Diseajes  of  the  Nervous  System,  at  once 
fDtific,  exact,  and  convemeat  for  srstematic  description,  is  not  at 
rtsent  posfiible.  If  we  attempt  to  classify  the  diseases  according  to 
rithi?r  neat  or  nature,  we  are  met  at  once  by  difficulties  which  prevent 
iDjr  complete  arrangeaient.  These  difficulties  arise  from  the  fact  that 
num^  diseases  affect  more  thaa  one  part  of  tbe  nervous  system,  tliat 
ihe precise  seat  of  other  maladies  is  unknown,  and  tbat  we  are  still 
ignora&t  of  the  nature  of  aconsiilerable  number  of  diseases.  Arough 
djrinion  is  often  made  into  two  broad  clasBoa  of  "organic"  and 
"fuuptioual "  disease.  Tht?  first  class,  that  of  "organic  diseases/' 
com  prebends  those  in  which  there  is  always  a  visible  lesion,  manifesting 
•oinetiaies  the  morbid  process  which  constitutes  the  disease,  sometimes 
ocilr  the  ultimate  degree  or  result  of  that  process.  The  second  class, 
(iiBtof  '*  functional  diseases/'  is  less  definite,  comprehending  (1)  those 
B  that  consist  only  in  a  disturbance  of  function,  and  are  there- 
properly  so  designated  ;  and  (2)  many  di.seasea  which  have  this  in 
mniuoQ  with  true  functional  disease,  that  they  are  transient  and  not 
pennanent.  and  that  they  are  not  known  todepend  on  organic  changes. 
fiat  there  is  also  a  large  class  of  diseases  in  which  no  constant  lesion 
ku  been  discovered*  but  which  are  not  transient,  and  cannot  well  be 
fdseed  in  either  of  these  classes.  This  simple  classification  is 
therefore  inadequate.  It  may  be  well  to  consider  in  what  res|>ect  it 
s  alteration  to  meet  the  requirements  of  our  present  knowled;;e. 
term  -''organic  disease,*'  as  commonly  used,  moans  visible 
isease.  But  visibility  is  relative  ;  it  deiMMiJsou  the  means  of  vision 
Q  application  of  the  microscope  to  pathology  immediately  increased 
range  of  ot^j^anic  disease,  and  a  similar  increase  has  i-esulted,  in  our 
day,  from  the  use  of  staining  agents,  which  render  visible  many 
tbat  could  not  before  be  seen.  Stilt  it  remains  true  that  the 
of    alteration    determines   visibility.     Molecular  cbanges   in 
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nutrition,  considered  as  such,  must  be  colossal  to  be  dt^tected.  Sucb 
alterations,  not  sufficieni  to  b«  seen,  but  still  considerable,  prol»ably 
constitute  the  morbid  process  in  many  diseases  that  are  comiiiouly 
classed  as  **  functional."  Hence  we  may  distinguish  a  diss  of  "  uutri« 
tional  diseases'*  as  to  a  large  extent  distinct  from  those  that  consist 
ID  a  mere  derangement  of  function.  While  distinguishing  these  two 
classes,  we  cannot  entirely  se[>ariite  them;  uutrition  and  function  are 
mutually  dependent,  and  prolonged  functional  disturbance  must  det^r 
mine  nutritional  change. 

Yibiblti  disease  varies  much  in  nature  and  degree.  Some  forms 
always  be  seen  with  the  unassisted  eye;  they  change  the  shape 
colour  or  consistence  of  the  part.  Other  forms  can  be  detected  only 
with  the  aid  of  the  microscope;  while  many  may  be  seen  with  the 
unassisted  eye  when  their  degree  is  considerable,  and  only  by  means 
of  the  microscope  in  their  eurly  Btiige  or  when  in  slight  degree.  It  is 
convenient  to  term  such  alterations,  the  visibility  of  which  is  alto- 
gether a  matter  of  degree,  *'  structural  diseases."  Thus  we  may  dis- 
tiuguish  four  [>athological  classes  of  disease  of  the  nervous  system : 

1.  Organic  disease  (or  ^'coarse**  organic  disease)  ;  such  as  tumour* 
htemorrhage.  softening. 

2.  Structural  diaea^r ;  such  as  most  forma  of  sclerosis. 

3.  Nuiritional  disease;  such   as  general   paralysis  of  the  insane, 
paralysis  agitans. 

4.  Funeticnal  disease  ;  such  as  reflex  convulsions,  and  many  forms 
of  hysteria. 

In  the  first  class  the  morbid  process  always  begins  outside  the  ne 
elements  themselves.     In  the  second  class  it  may  begin  in  them 
outftirle    thtin.     In  the  third  and  fourth  classes  these  elements 
probably  always  primarily  affected. 


.^ 


Such  a  olassification  helps  us  to  obtain  clearer  views  of  tTie  primary 
relations  of  disease,  but  is  not  couveuient  for  systematic  description. 
For  this  a  hybrid  syHUm  is  necessary,  in  which  organic  and  structural 
diseases  arc  classified  according  to  their  seat, — in  the  nerves,  spinal 
cord,  or  bniin.  With  each  gronp  may  lie  [)lftced  some  nutritional  or 
functional  maladies  of  !oca1  incidt>nce.  The  bulk  of  those  diseases  are, 
however,  best  considered  separat^'ly,  after  the  organic  diseases  have 
been  described,  since  many  of  them  are  of  wide  distribution  or 
uncertain  seat. 


Classifieaf  ion  has  two  pnrpnses  to  serve.  It  serves  to  bring  out  the 
diflferences  in  the  nature  of  disease,  and  thus  to  define  our  conceptions 
and  make  clear  our  distinctions.  But  this  purpose  is  less  obtrusive 
than  the  set^oud, — to  furnish  us,  as  it  were,  with  shflves  on  which  to 
pUoe  our  conceptions,  and  labels  with  which  to  ticket  them,  so  that 
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we  may  find  them  wben  we  need,  and  study  tbem  in  a  useful  order 
with  the  least  loea  of  time. 

Even  if  our  knowledge  were  perfect  it  is  not  likely  that  any  scientific 
classificatioD,  founded  on  natural  distinctions,  would  serve  the  prac- 
tical needs  of  an  arrangement  for  use.  Our  present  knowledge  is  un- 
questionably so  very  far  from  perfect  as  to  be  inadequate  even  for  a 
complete  natural  classification ;  while  an  attempt  to  construct  one  of 
this  character  that  shall  be  also  of  practical  conrenience  is  a  mere 
waste  of  time.  For  use,  we  must  divide  where  we  ought  only  to 
distinguish ;  and  we  have  to  place  near  together,  for  convenience'  sake, 
maladies  that  should  be  not  only  far  from  each  other,  but  sometimes 
far  from  all  others. 


PART   I. 

GENERAL  SYMPTOMATOLOGY. 


SYMPTOMS  AND  TBEIR  INVESTIQATIOy. 

The  nerrous  Bystem  is  almost  entirely  iDaccessible  to  direct  obi 
vatioD.  The  exceptions  to  this  are  trifling:  the  termination  of 
nerve,  the  optic,  can  be  seen;  some  of  the  nerve-truaka  in  the  limbs 
can  be  felt  either  in  the  normal  state  or  when  enlarged  by  disease. 
As  tt  rule,  the  state  of  the  nervous  system  cau  be  ascertained  only  by 
the  manner  in  which  its  work  is  done*  and  morbid  states  reveal  their 
presence  by  the  derangement  of  function  which  they  cause. 

The  functions  of  the  nervous  system  are  often  divided  into 
mind,  motion,  and  sensation,  but  they  are  far  more  extensive  than 
those  words  denote.  The  functions  of  all  the  organs  of  the  body,  all 
states  of  the  blood-vessels  and  of  the  circulation  within  them,  and  even 
all  processes  of  nutrition,  are  under  the  control  of  the  nervous  system. 
The  disturbance  of  nerve-function  produced  by  disease  is  conter- 
minous in  extent  with  the  human  organism.  Our  knowledge  of 
these  symptoms  is  constantly  increasing  in  range  and  in  degree.  They 
differ,  however,  very  much  in  relative  importance.  Some  occur  more 
frequently  than  others,  and  are  moro  direct  in  significance.  Many 
have  a  special  relation  to  certain  parts  of  the  nervous  system,  while 
others  occur  \i\  diseases  of  all  parts.  It  may  be  well,  at  the  outset, 
brieOy  to  describe  the  latter — the  general  characters  of  some  of  their 
most  frequent  symptoms;  while  the  more  special  syinj>tom8  can  be 
more  conveniently  considered  when  we  deal  witb  diseases  of  that  part. 

■MoTOB  Stmptcms.* — Disturbance  of  motion  is  one  of  the  most 
common  effects  of  disease.  Movement  is  produced  by  muscles,  but 
the  muscles  are  excited  to  contraction  by  the  nervous  system.     Most 

*  Some  modiflcntioa  of  the  words  k'lnMU,  akiuesis,  «fcc,  is  sometimes  used  to 
de«ignAt«  niot^ir  symptoms.  ThcKC  words  seero  to  mc  to  add  nothing  to  our  kuow- 
leOge  or  to  it*  clearness— certainly  notbinj^  to  compensate  for  their  curobenome 
cbiracter;  and  the  definite  ad<lition  nil  such  words  make  to  the  knowUMlgc  thai  has 
to  be  acquired  is  not  ilwaya  lufflciently  weighed  againit  their  lupposed  advantage. 
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•ItentioDS  of  motility,  botb  defect  and  excesB,  are  duo  to  nerve  de- 
niDtrement.  Tho  oouditions  are  verj  few  in  which  motor  changeB 
ungiDatt;  iu  the  muscles  themseUes.  Defect  of  movement  is  of 
lar  origin  only  in  some  cases  of  primary  altoration  in  the  nutri- 
of  ihe  rausclea.  When  there  is  a  (general  iinp.iirmcntof  nutrition, 
the  iQuscle«  participate  in  this  ;  they  aro  ill-nourished,  and  therefore 
feeble.  Such  a  condition  is  mot  with  in  chronic  wasting  diseases,  in 
insmia,  and  as  an  acute  affection  in  all  acute  febrile  diseases.  This 
is  the  chief  causa  of  the  muscular  weakness  that  so  often  succeeds 
lerers;  it  may  even  proceed  to  the  degree  of  causing  risible  changes  in 
tbe  aspect  of  some  fibres. 
In  a  few  chronic  diseases  the  muscles  undergo  a  primary  dfgenera- 
,  tion.  One  is  the  disease  known  as  **  pseudo-hyjtertropliic  piinilyais  ;'* 
and  allied  is  an  affection  in  which  there  is  atrophy  ot  the  mus- 
cle*. Another  is  ossification  of  tlie  muscles.  Iu  almost  all  other 
I  condilioDs,  loss  of  power  in  the  mtjsdfs  is  dependent  on  the  state  of 
^Hlhe  nerrouft  system,  either  directly  or  thruugb  defective  nutritiou  of 
^B|he  oiuscles,  or  both.  The  nutrition  of  ihv  muscles  depends  on  the 
^Hfrotur  nerves,  although  we  are  still  ignorant  of  the  precise  nature 
^H»f  that  dependence.  The  suViject  will  be  referred  to  again  in  the  special 
^VkuTuunt  of  the  changes  that  result  frum  injuries  to  the  nerves. 

60  also  with  iucreuscd  and  involuntary  muscular  action— spiLsm.    We 
I       know  eren  less  of  what  has  been  termed  **  idio-muscular  contraction," 
that  ia.  voutraction  originating  iu  the  muscle  it-self*  thun  we  do  of  the 
aoaJoguDS   paralysis.     Whenever   the   whole   of  a  muscle   contracts, 
«  contraction  is    probably    due   to   the   iuilucnoe   of  the   nervous 
steta.   either    directly   causing   the   contraction   or   indirectly  dis* 
g  to  it     This  is  true  even  when,  as  in  ordinary  cramp,  a  con- 
ion  Beems  to  us  to  he  [lurely  local.     We  can  scarcely  conceive  that 
1  the  fibres  of  a  muscle  can  contract  simultaneously  except  under 
trc.l  influence.     Even  muscular  *'  tone  "  is  de]  endent  on  the  connec- 
n  of  the  muscle  with  the  nerve-centre,  since  it  ceases  when  the  con- 
tion    is   destroyed.      Tho    partial    contractions    that  are   termed 
fibrillary  "  are  perhaps  local,  since  they  are  so  readily  produced,  by 
banical  stimulation,  such  as  a  tap  on  the  muscle.     But.  it  is  pro> 
ble  that  fibrillary  contractions,  although  sometimes  local,  are  often 
tff  ctjotntl  origin.     This  is  also  true  of  the  flickering  contractions  that 
^■te  so  commun  in  perbuns   whose  nervons  system  is  enfeebled,  the 
^H^To  flesh"  of  popular  language.     They  may  occur  in  any  muscle, 
^Hom  the  orbicul'iiis  palpebrarum  (in  which  tbey  are  most  comn^on)  to 
^He  gluteus  maiimus.     After  a  lesion  of  thenerre-fibres  10  the  muscle 
^^ey  occur  in  special  degree  ;  they  are  often  extreme  in  the  calf-muscles 
'     Bfter  sciatic  neuritis. 

Defect  of  movement  may  present  every  d\)gree  from  slight  weakness 
to  absolute  loss.  There  may  be  inability  even  to  make  the  muscle 
contract,  or  the  voluntary  contraction  may  occur,  but  be  too  feeble  to 
aore  the  parts  to  which  the  muscle  is  attached.    The  latter  difiVrence 
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is  to  Bome  oxt^nt  rclntive,  sinco  it  varioa  with  the  readiness  with 
which  the  part  can  be  moved — i.  e.  with  the  resistEince  to  be  overco 
A  contraction  that  would  move  a  finger  may  be  insufficient  to  move 
le^.  The  difference  may  vary  in  th«  same  part  according  to  position. 
A  degree  of  power  in  the  flexors  of  the  hip,  that  will  move  the  leg 
when  the  patient  is  lying  un  his  side,  may  be  insufficient  to  do  so 
when  the  patient  is  lying  on  the  back.  This  difference  is  even 
more  conspicuous  in  some  other  muscles;  paralysis  of  the  extensors 
of  the  elbow  may  be  discovered  only  on  an  attempt  to  raise  the  hat: 
in  other  positions  gravitation  really  effects  that  which  tho  muse 
seems  to  do.  Sometimes  the  part  is  moved,  but  with  less  force  than 
normal. 

The  term  "paralysis**  has  long  been  applied  to  all  degrees 
defect  of  power,  a  distinction  being  made  between  complete  and  in 
complete  paralysis.  Partial  loss  of  power  is  also  sometimes  termed 
"paresis."  The  advantages  of  "paresis"  over  the  word  *' weakaesa" 
are  chiefly  psychical,  and  depend  on  the  popular  horror  of  •'  paral  vsis," 
due  to  its  application  to  absolute  as  well  as  to  rt'Iutive  loss  of  power. 
The  ideas  of  progress  and  incurability  seem  inacpnrably  attached  to  the 
term.  It  is  generally  wisest  to  explain  its  medical  use,  and  tho 
that  it  has  no  significance  as  to  the  future. 

Our  n)oans  of  measuring  defects  of  muscular  power  are  very  im 
feet.  Tlio  force  of  some  movements  can  be  measured  by  means  o 
instrument  called  a  "dynamometer."  Several  forms  of  dynamomet 
have  been  devised,  but  that  in  general  use  consists  of  an  oval  stee! 
ring,  which  can  bo  narrowed  either  by  compression  applied  to  its 
smaller  c3iumeter,  or  by  traction  apjtlied  to  its  longer  diameter.  The 
change  in  the  shape  of  the  dynamometer,  and  therefore  the  force 
exerted,  is  shown  by  the  movement  of  an  index  on  a  scale  that  has  a 
double  graduation,  a  closer  for  compression,  and  a  wider  for  traction. 
This  form  of  dynamometer  is  known  us  '*  Cbarriere'a,"  from  the  name 
of  its  first  maker.  An  older  form  of  dynamometer  is  that  devised  by 
Ducheune.  It  is  less  convenient  for  testing  the  grasp,  although  better 
adapted  fur  indicating  the  force  of  traction.  The  use  of  Ihese  instru- 
ments is  chiefly  confined  to  the  measurement  of  the  grasp.  The  es 
mation  of  the  strength  of  other  movements  is  difficult,  and  liable 
error,  but  with  care  a  wider  use  of  the  instrument  is  practicable.  In 
examining  these  it  is  best  for  the  observer  to  oppose  the  movement 
and  note  the  resistance  that  the  patient  can  overcome.  The  wide 
variations  in  strength  among  different  persons  renders  absolute  esti- 
mation possible  only  when  the  defect  is  considerable.  Slight  changes 
are  recognised  by  comparing  the  power  on  the  two  sides.  It  should 
be  remembered  that  the  limbs  on  the  right  side  are  normally  stronger 
than  those  on  tho  left,  the  relation  being  about  as  five  to  four.  Care 
must  be  taken  to  secure  uniformity  of  the  conditions  under  which 
the  observations  are  made. 

The  two  movements  that  can  be  most  couroniently  measured  by  tl:'* 
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df  fkamome^^r  are  the  flciion  of  the  fingers  and  of  the  hip.  Thf'  former 
ii  tsLimated  by  the  ^msjt;  the  Utter  hr  pressing  the  raised  \e^  down 
by  ine4Q8  of  the  dyuaiiiom^'ter  |)Uice4l  over  the  end  of  the  femur 
aboTe  the  knee.  The  per«oa  tested  beiug  seated  on  a  chair,  thi*  knee 
Qcx»:Mi,  and  the  foot  raised  from  the  ground,  I  find  that  tlie  force 
needed  to  overcome  the  contraction  of  the  flexora  of  the  hip  is  nearly 
as  that  of  the  grasp  of  the  baud  in  the  aume  person  and  on 
(tide. 

TmcO'Oniinaiion  of  Movement. — By  this  t^rm  is  meant  a  defef^t  in  the 
ci>^rdiuuUuu  of  muscular  coutraetioiib  by  which  u  movement  is  pro- 
dooed.  Every  movement  is  due  to  thecontraetioii  of  a  series  of  fibrcfl, 
which  Beldom  corresponds  to  thcsened  massed  together  in  a  "mtiaele/' 
FibrM.  not  muBcles,  are  represented  in  the  Htructnre  of  thebRiin,  and 
those  that  cause  a  simple  movemeut  may  be  in  several  museles  The 
fpt^jyic  action  of  these  iu  a  defiiiite  degree,  and  at  a  certain  time,  is 
M«entiAl.  So  also  is  the  simultaneous  rontraotion  of  the  op|>onenta 
t>f  thes«  acting  mtjBcloR,  which  are  thus  steadied  ;  this  aniertjic*  con- 
inction  is  eAaeutiul  for  the  exertion  of  force.  Synergic  and  atitergic 
coDtra4.HioDs  seem  to  be  directly  proportioned  to  the  force  eierted ; 
bat  the  ant^rgic  is  in  inverse  degree  to  the  movement  Defect  in 
iiotergy  not  only  does  not  interfere  with  movemeHt,  but  prevents  the 
en?rtion  of  force  by  permitting  an  excess  of  movement. 

But  it  is  not  customary  to  apply  the  term  "  iuco-ordination  "  to 
auy  derangement  of  movement  except  that  which  is  irregular  in  time. 
The  ranations  in  the  time  of  the  museular  contractions  makes  the 
form  of  movement  variable  aud  irregular.  This  irreguUrity  is  also 
cftlted  **aUxy." 

A  method  of  estimating  its  degree  consists  iu  making  the  j^atient 
Euddenly  try  to  touch,  with  the  point  of  a  pencil,  a  sp(»t  on  a 
ibeei  of  paper  iius[.»euded  before  him,  bia  eyes  beiug  closed  at  the 
moment  of  the  attempt.  After  a  certain  number  of  attempts  the 
average  distance  from  the  spot  of  the  dots  he  has  made  is  aHi>ertaiucd, 
and,  compared  with  the  result  given  by  a  normal  individual,  iitTonls 
a  numerical  indication  of  the  degree  of  inco-ordination.  The  method 
is  effective,  although  the  result  is  perhai>s  scarcely  worth  the  trouble.t 

Wben^ver  there  ia  iuco-ordinalion,  spontaneous  movements  occur 
[if  the  patient  tries  to  hold  the  limb  iu  a  certain  posture ;  the  varying 
degree  of  contraction  deranges  the  fixation  as  well  as  the  movement 
of  the  limb:  derangt-d  tixation  means  spontaneous  movement,  co- 
ordination being  essential  for  steadiness  of  uniform  contraction,  aa 
Well  as  for  the  steadiness  of  the  var^'ing  coutructiona  of  movement, 
involuntary  movements  constitute  a  delicate  teat  lor  the  presence 
of  ataxy. 

It   ia  necesaary  to  distingiiiah  co-ordination  and  the  diredion  ol 

*  I  «M  thU  Ccno  becNtiK  we  hsva  none  to  expreu  ■nUgouiitie  oo*0|M!r»liuD.   TbU 
tyncfaroiiuut  with  tUac  uf  th«  nctitigr  maiclej  but  not  kjU«rgio. 
t  aiia,  •  N«ar.  Centrslb,*  l&S'V,  p.  83- 
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niovcmcnt  to  a  dofinite  end.  The  motor  process  for  the  latter  depends 
on  trut'  sensory  gui<ianco,  chiofly  on  the  senees  of  toucb  and.  sight. 
It  thus  depends  on  porip)ieral  guidance.  A  sempstress  with  loss  of 
sensation  in  the  fingers  cnnnot  sew  unless  she  constantly  watches 
tLeni.  A  compositor,  whose  sense  of  touch  is  dulled  upon  the  tips  of 
thumb  and  index  finfjer,  cannot  pick  up  the  type,  or  if  he  does  pict 
it  up,  drops  it  again,  unless  he  constantly  watches  the  movement. 
Strictly,  this  is  included  in  the  idea  of  co-ordination,  hut  its  loss  is 
not  spoken  of  as  inco-ordiuation.  There  is  also  a  peripheral  guid- 
ancG  from  the  muscles,  but  this  is  related  to  co-ordination  proper, 
rather  than  to  the  direction  of  movement,  and  it  will  be  more  con- 
veniently considered  in  connection  with  the  functions  of  the  spinal 
cord.  Indeed,  the  mechanism  of  co-ordiuation,  and  the  defect  in  the 
elements  of  the  process  that  cause  inco-nrdination,  can  only  be 
discussed  in  connectiou  with  tho^e  functions. 

SuNsoRY  SvMPTOMs. — Deranged  sensation  is  another  very  common 
symptom.  It  has  often  to  be  seaiehed  for,  as  a  significant  defect  may 
l>e  unknown  to  the  patient.  Each  form  of  sensation,  touch,  tempera- 
ture, and  pain,  must  be  separately  tested,  since  one  may  be  affected 
and  not  another. 

Seitsibilitij  to  Touch. — The  structures  that  subserre  tactile  sensibilit; 
are  stimulated  chiefly  by  motion — by  change  in  contact.  Prolonged 
contact,  uniform  in  its  dt*gree  and  place,  is  perceived  but  little,  and 
only  by  close  attention.  It  is  the  change  that  excites  an  impulse.  lu 
testing  tactile  sensibility  care  must  be  taken  that  the  instrument 
employed  does  not  give  an  impression  of  heat  or  cold,  lest  the  patient 
I^rceiveby  the  sense  of  temperature,  that  which  he  cannot  perceive  by 
the  sense  of  touch.  The  observer's  finger  iriay  be  used,  if  it  is  not  col 
or  the  skin  may  be  touched  with  the  feather-end  of  a  quill,  a  piec 
of  string,  &c.  The  eyes  of  the  patient  shuu Id  be  closed  during  the  exam- 
ination, and,  since  he  ia  apt  to  fancy  that  he  feels  a  light  touch  whi>u 
he  does  not,  ho  should  occasionally  be  asked  if  he  can  feel,  when  no 
contact  is  made.  Loss  of  sensibility  to  touch  is  termed  "  avEesthesia/* 
but  this  word  is  often  applied  loosely  to  all  forma  of  impaired  sen» 
sibility. 

In  examining  the  tactile  sensibility,  it  is  important  to  ascertain,  not 
only  whether  the  patient  can  feel,  but  whethrr  he  is  able  to  recognise 
the  place  touched, — whether  he  can  correctly  "  localise  "  the  sensation. 
For  this  he  must  be  asked,  not  only  whether  he  feels  the  touch,  but 
also  to  say  or  point  out  where  he  feels  it.  The  part  touched  should  be 
frequently  varied.  Another  t^st  for  tactile  sensibility  depends  on  the 
fact,  ascertained  by  E.  H.  Weber,  that  the  distance  apart  at  which 
two  points  are  discriminated  is  nearly  the  same  in  different  individuals 
in  the  same  part  of  the  body,  although  it  varies  much  in  different 
pnrt.^  of  the  body.  The  normal  distance  being  known,  the  increased 
distance  at  which  the  points  have  to  be  placed  for  their  discrimination 
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isatnuuture  of  tbc  degree  of  defect.  The  poiots  should  not  be  so 
■barp  a«  tu  occasiun  pain.  Commoo  campasses  may  be  euiplojed, 
but  iht*  njost  convenient  "leAtheKioraetpr"  is  on«  contrived  by  Sieveking, 
is  which  the  compass  points  are  attached  to  a  graduatt^d  bar.  The 
greater  the  degree  of  tactile  sensibility^  the  nearer  together  can  the 
|iuints  be,  and  still  be  discriminated.  The  distance  at  which  they  are 
normally  distiu^di&heil  must  be  known  before  any  inference  can  be 
tlran-u.  The  most  im[k>rtant  average  distances,  ascertained  by  Weber, 
ATvi  as  follows:  the  distance  is  smallest,  t.  e.  the  sensitiveness  is 
(!:n!att.*st,  at  tbo  tip  of  the  tongue,  where  the  points  are  discriminated 
when  only  1*5  mm.  apart.  Then  come,  in  order  of  sensitiveness, 
the  fiugL*r-tips,  2  to  3  mm. ;  the  lips,  4  to  5  mm. ;  the  tip  of  the  nose, 
t>  mm. ;  the  ohteka  and  tho  bai-ks  of  the  fingers,  about  12  mm. ;  the 
forehead,  22  mm.;  the  ncL-k,  34  mm.;  the  forearm,  lower  leg.  and 
back  of  foot.,  40  mm. ;  tbe  chest,  45  mm, ;  the  back,  60  mm. ;  the 
upper  arm  and  thigh,  75  mm.  Slight  variations  exist  in  different 
individuals,  and  a  deviation  from  the  normil  that  is  uniform  in 
degree  throughout  the  body  is  jtrobably  physiological.  In  using  this 
test  it  is  necensary  to  touch  the  skin  with  the  two  points  at  the  same 
moment,  and  with  equal  pressure.  The  examination  requires  time 
tad  patience,  and  the  results  are  considerably  modified  by  the  inteU 
ligeuce  of  the  patient.  Moreover,  tbo  puwor  of  discrimination  is 
iucreased  by  practice.  It  is  rare  to  obtain  a  conclusive  result  unless 
there  is  a  degree  of  defect  tbat  causes  a  slight  absolute  loss,  such  as 
may  1«  detected  With  a  feather.  For  tbese  reasons,  the  practical  value 
of  the  tent  is  less  than  was  at  first  autict[rated.  It  is  most  useful  for 
tbe  estimation  of  changes  of  seubibility  in  the  same  person  and  the 
tame  |jart. 

Another  test  that  has  been  proposed  ia  to  move  a  pointed  object 

mg  the  bkiu,  and  uute  the  minimum  movement  that  can  be  re- 
iised  as  such  (Leube).     This  test  has  not  come  into  general  use. 

Curiuus  modifications  of  tactile  ticnsibility  are  sometimes  observed. 
In  OQo  of  these,  a  single  touch  is  felt  as  if  it  were  two  or  even  three,  a 
condition  that  has  l)oen  termed  "polytesthesia"  (Fischer).  In  another, 
an  impression  on  one  part  is  referred  to  some  other  part,  usually  in  the 
nnio  limb,  rarely  in  another  limb.*  In  another  variety,  an  impression 
on  one  part  has  been  referred  to  the  corresponding  place  on  the 
opposite  sido  of  the  body  ;  this  has  been  termed  '*  allocheiria " 
(Obersteiner) . 

Perception  of  the  degree  of  pressure  on  tho  skin  is  probably  sub- 


*  la  most  pirtona  there  arc  spoti  in  tho  sVin  whence  a  patnfal  senaation  uemi  to 
dart  to  m  difttnnt  ptac*;  e.g,  m  prick  on  the  thigh  in  «  limited  area  m&y  be  felt  alio 
ai  a  aharp  pain  ot^r  tha  tc^pola.  This  thovrt  how  itroctural  connections  niu«t  exist 
ftvooring  tbe  **  reference "  of  tonsation  to  a  diitsnce  from  the  nerve  stitualated. 
Another  instance  of  the  same  pervi>rted  reference  is  presented  by  the  frequent 
amralgie  pain  in  one  Jaw  due  to  a  carious  tooth  in  the  other  jaw,  which  set-ms 
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served  hj  the  nerves  for  tactile  sensibilitv.  It  may  he  estimatp'l  hy 
simple  pressure  applied  through  anj  irmtrument.  or  by  small  weights, 
or  by  au  instrument  contrived  for  measuring  the  pressure  applied  to 
an  artery  to  asc^rtnin  the  tension  of  the  pulse.  In  this,  a  spring" 
io'lirutes  the  degree  of  pressure  applied.  The  part  tested  must  be 
8Upi>orted,  so  that  the  muscles  are  not  broii^'ht  into  action.  The 
point  to  be  ascertaiued  is  the  minimum  variation  that  can  W  recog. 
iiiK&d.  In  health,  this  is  about  one  twentieth  of  the  total  pressure, 
whatever  the  latter  may  l>e  ( Weber). 

SenJtihility  tojtain  is  subserred  by  wbntare  called  nerves  of  **  common 
senaibilit.y."  It  may  be  tested  by  a  prick  or  a  pinch.  For  a  prick, 
too  fine  a  point  must  not  be  used,  not  only  because  a  sharp  jjoiut  may 
penetrate  the  skin,  but  because,  in  the  less  sensitive  parts  of  the  skin, 
where  the  terminal  nerve-plexus  is  wide,  a  fiue  point  may  here  be 
uufelt,  although  felt  readily  at  a  place  close  by.  Notbing  answers 
better  than  the  point  of  a  quill  pen.  The  farad  ic  current  may 
be  employed  to  test  sensibility  to  pain,  wire  terminals  being  most 
siiitablu  for  the  purpose.  Its  advantage  is  the  delicacy  with  which  it 
can  be  graduated,  but  it  does  uot  furnish  any  absolute  standard,  and 
needs  more  study  before  it  cau  be  usefully  employed. 

Sensibility  t'>  pain  may  be  shanged  with  or  witbout  sensibility  to 
touch.  Its  toss  is  termed  "analgesia."  but  is  often  included  in  the 
general  term  **  anoestheaia."  A  painful  sensation  is  often  felt  more 
acutely  than  normal  ;  this  is  called  "  hyperesthesia."  or,  more 
correctly.  "  hyperalgesia.**  Octtasionally  a  touch  on  tbe  skin  gives  rise 
to  pain,  but  it  ia  probable  that  this  is  due  to  the  stimulation  of  the 
over-sensitive  nerves  of  common  sensibility,  and  ia  not  an  intensifioa- 
tion  of  a  tactile  sensation.  Both  tatrtile  and  painful  im)»reasions  mar 
produce  senstitifms  that  are  abnormal  in  character,  descritied  as 
'•thrillintr,*'  "  tingling,"  Ac.  This  perverted  sensation  bas  been  termed 
*'  parflBsthcsia,"  or  •'  dysresthesia/'  words  that  have  also  been  applied 
to  purely  subjective  sensations. 

SetttMity  to  temperature  is  usually  affected  with  sensibility  to  pain, 
but  often  not  in  tbe  same  degree,  and  one  may  be  impaired  without  the 
oiher.  There  may  be  an  absolute  inability  to  recognise  either  heat  or 
cold  as  such,  or  slight  degrees  of  each  may  beunperceired  while  con- 
siderable degrees  are  recognised  correctly.  In  the  latter  case  there  is 
impairment  of  tbe  power  of  perceiving  differences  in  temperature, 
analogous  to  the  defect  in  the  perception  of  differences  in  pressure. 
There  mav  be  observed  sensation  wbereby  hot  objects  feel  cold,  and 
cold  objects  hot.  The  pain  that  extreme  degrees  of  temperature 
normally  produce  may  be  felt  with  undue  readiness,  or  less  readily 
than  normal.*  When  the  interval  that  elapses  before  a  sen.sation  of 
pain  is  felt  is  increased,  so  also  is  the  temperature ;  if  sensatio  i  of  pain 
U  delayed,  that  of  temperature   may  be  delayed  also.     It  must  be 

*  See  oa  this  point  Donatio  'Arch.  f.  Psych./  Ud.  xv 
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Hmem1)ere'l  that,  in  liealth,  this  sensation  is  slower  than  that  of  pnin, 
because  time  is  n^quiret]  to  raiso  \h*i  teinp«ratUFe  nf  the  skin  suffi- 
eieally  to  stimulate  its  nervpa.  For  coarse  examiiiatioD,  hot  and  cold 
ipooDs  may  he  enipioyed,  or  a  hiui;*»d  tonpfae  depressor,  one  half  of 
which  U  wanned.  Both  heat  and  cold  muat  he  sufficient  in  degree  to 
be  nnqueationahle,  so  that  hesitation  in  a  patient  is  certainly  snbjec- 
tiTe,  and  not  due  to  etjuivooal  "  lukewarmneas."  For  ascertaining  the 
power  of  differential  discrimination,  test-tubes,  containing  water  at 
different  temperatures,  are  necessary.  For  practii-al  purposes  the 
reaalt  thus  obtained  is  bardly  commensurate  with  the  timo  re<^uired 
for  the  examination. 

It  is  always  necessary  to  teat  separately  the  sensibility  to  heat  and 
to  cold,  as  there  is  stroug  reason  to  believe  that  they  are  subserved  by 
diSenmt  nerves.  If  very  miuut'e  points  of  the  skin  are  examined,  it  is 
found  that  at  some  points  only  heat,  at  others  only  cold^  is  perceived. 
The  stimulation  of  points  of  the  skin  by  electricity  shows  also  that 
&t  some  points  the  peculiar  electrical  sensation  is  produced,  at  others 
sensation  of  cold,  at  others  sensation  of  heat.  Further,  the  points 
identified  as  "cold  points"  and  "warm  points"  by  the  one  method 
correspond  with  the  points  ascertained  by  the  other  method.*  The 
conclusion  from  these  observations  is  confirmed  by  the  fact  that  in 
diMAae  the  sensibility  to  heat  and  to  cold  may  be  affected  in  different 
degrees, 

Mujicular  5entt6»7t7y.— The  term  "muscular  sense "  as  oft«n  used, 
includes  more  than  one  form  of  sensation.  Tliere  is,  first,  a  true 
muscular  sensibility.  The  muscles  are  abundantly  supplied  with 
nerves,  which  are  said  to  end  in  the  interstitial  tissue  between 
rascular  fibres  (Tschirjew),  They  seem  to  be  stimulated  by  pres- 
sure and  traumatic  processes,  like  other  sensory  nerves,  and  also  in  a 
ipeciai  way — by  traction  on  the  muscle.  Thus  a  squeeze  of  the  calf 
causes  a  muscular  sensation  of  an  undeniable  quality,  and  strung 
passive  flexion  of  the  foot  on  the  leg  produces  a  sensation  which  isdis* 

ictly  produced  in  the  muscle.     They  are,  moreover,  strongly  st.imu- 

led  when  the  fibres  are  shortened  by  extreme  cpntraction.  which 
'eauses  the  most  acute  pain  that  is  ever  felt  in  the  muscles.  It 
must  be  ascribed  to  the  compression  of  these  nerve-endings,  since 
apparently  no  afferent  impressions  come  from  within  the  fibroa.  It 
IS  thus  a  proof  of  their  susceptibility  to  pressure-excitation.  After 
eramp,  the  nerves  are  left  in  a  state  of  such  exulted  excitability  that 
slight  extension  of  the  muscle  gives  rise  to  pain,  although  such 
extension  has  no  sensory  effect  in  the  normal  state.  Thus  these  two 
mechanical  infiuences  are  those  to  which  these  nerves  are  chiefly 
•ensitive.  The  muscular  pain  caused  by  electrical  stimulation,  as 
distinct  from  the  pain  felt  in  the  skin,  may  be  due  to  the  sliniula- 

•  Wi», '  ZeiUchr.  f.  Biologie/ Bd.  xx.p.  141;  Eulenberg,  *  Zeit«clir.f.  kiln.  Med./ 
Bd.  iz.  Heft  ih     The  obierTattoni  Imvc  also  been  corroborutrd  by  Ooltlaclitider  knd 
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tion  of  these  nerves,  cljiefly  direct.  But  these  sensations  of  paioT 
although  due  to  *'  muscuhir  isenHihihtv/'  are  not  included  in  the  term 
'•  muscular  sense."  Thev  are,  howerer,  of  great  iinporlanre  on 
account  of  the  conclusive  evidence  thej?  afibrd  of  the  mode  in  which 
these  nerves  can  ha  stiuiuhited. 

The  chief  knowledge  that  is  ascrihed  to  the  "  mubcular  sense  '*  ii 
that  of  the  character  of  movement  and  posture  due  to  the  action  of 
the  muscles,  and  also  of  the  character  of  passive  movement  (bj  an 
external  force)  and  of  potsture  when  the  muscles  arc  at  rest.  It  is 
evident,  however,  that  here  we  have  two  very  different  conditions — in 
one  of  which  there  is  uotivity  of  all  the  motor  elements,  while  in  the 
other  these  are  at  rest.  Without  motor  aciiou,  there  can  be  only  the 
sensory  action  that  never  ceases ;  in  active  states  this  continues^  but 
motor  action  is  supeniddeil.  Hence,  these  two  elements  that  are 
comprehended  in  the  term  must  be  separately  considered. 

Strange  to  say,  the  problem  that  apjiears  the  more  coninloi  receives 
moat  elucidation  from  certain  facts.  We  bave  alinoBt  direct  evidence 
of  the  source  of  our  knowledge  of  active  i>08ture  and  movement,  while 
we  have  only  indirect  evidence  of  the  origin  of  our  knowledge  of 
passive  movement  and  rest- posture. 

The  evidence  shows  that  the  former  is  dne,  at  least  in  groat 
measure,  to  the  effect  on  consciousness  of  the  activity  of  the  cells 
causing  the  movement.  The  i>roof  of  this  consists  in  two  facts.  (1) 
In  palsy  of  an  ocular  muscle,  objects  tseen  are  referred  to  the  position 
(in  relation  to  the  bodyj  that  they  would  occupy  if  the  movement 
correspouded  to  the  innervation  ;  it  is  the  latter,  i.  e.  the  activity  of 
the  nerve-cells,  to  which  the  perception  of  movement  corresponds. 
(2)  After  umiutiition  of  a  limb,  a  person  who  makes  ah  eifurt  to 
move  the  lost  part,  seems  to  feel  the  part  move  just  as  if  he  did  move 
it.  These  fact>s  show  that  the  motor  process  is  the  chief  source  of 
our  knowledge.  But,  in  the  case  of  such  a  phenomenon,  we  are 
not  justified  in  assuming  that  the  source  of  the  chief  is  the  source  of 
the  whole.  The  perception  is  not  so  well  defined  as  to  permit  us  to 
•ay  that  it  may  not  in  some  minor  degree  be  the  result  of  the 
iuflueuce  about  to  be  described,  which  may  co-operate  with  the  sense 
of  active  innervation,  although  we  may  be  unable  to  discern  the 
difference  that  it  makes  in  the  total  result.  Indeed,  if  the  following 
reasoning  is  valid,  such  co-operation  must  be  admitted. 

Our  knowledge  of  rest-posture  and  passive  movement  mnst  be 
derived  from  in-coming  impulses.  No  other  source  for  it  is  possible. 
The  afferent  impulses  to  which  the  knowledge  is  due  are  not  those 
from  the  skin ;  the  sense  of  posture  may  be  lobt  when  cutaneous 
sensibility  is  normal ;  and  conversely,  the  skin  may  have  lost  most  of 
its  sensitiveness  when  this  knowledge  is  perfect.  Tbese  two  facta  are 
illustrated  by  unilateral  lesions  of  the  spinal  cord,  as  well  as  by  other 
symptoms  of  disease.  The  source  of  these  percoptiona  must  there- 
fore be  the  deeper  nerves,  those  of  the  muscles  atid  joints,  and  chiefly 
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of  tbe  former.  When  the  subject  of  central  co-ordination  is  dis- 
CQ6»dd«  cTideoce  will  be  adduced  to  show  that  those  afferent  impulses 
from  tbe  muscles  pass  to  the  cerebellum  and  act  through  it  on  the 
motor  cells  of  the  cerebral  cortex,  regulating  tbeir  state  and  controlling 
their  actiyitjr,  the  continuous  shghter  activity  of  "  rest,'"  and  the  occa- 
sional greater  activity  that  the  will  induces.  In  this  ioflaenco  on  the 
(or  rather  in  the  effect  it  produces),  we  hiive  a  source  for  these 
piions  of  passive  states.  We  are  thus  led  to  refer  our  perceptious 
of  passive  posture  to  tbe  same  cells  as  give  rise  to  our  perceptious  of 
active  posture.  Our  knowledge  is  the  result  of  perception  and  not  of 
sensation  proper; — the  impulses  that  cause  our  perception  of  paBsive 
states  are  uot  directly /0U.  That  tbcso  impulses  also  enter  into  our  per- 
ception of  active  states,  completing  them,  and  rendering  them  perfect^ 
i>  highly  probable. 

Our  recognition  of  resistance  to  contraction  affords  one  of  the 
most  delicate  tests  for  "muscular  sensibility."  It  is  used  by  testing 
tbe  ability  to  detect  differences  of  weight,  i.  e.  variations  in  tbe 
rematance  to  contraction.  In  this  oitaminiition  the  patieuVs  eyes 
should  be  closed,  and  the  objects  used  should  be  of  uniform  size. 
Leather  balls  like  small  cricket  balls,  containing  various  weights  from 
two  drachms  to  two  pounds,  are  in  use  at  the  Queen  Square  Hospital 
for  this  purpose.  It  is  desirable  to  eliminate  as  far  as  possiVile  the 
stimulation  of  tbe  cutaneous  nerves.  ITiis  may  be  effected  in  three 
ways:  (1)  Beducing  it  to  a  minimum  area,  placing  the  weigbts  in  a 
bsg  suspended  by  a  string  to  the  j>art  to  bo  tested,  so  that  only  a 
■mall  ajva  of  tbe  skin  shall  be  pressed,  upon ;  (2)  by  increasing  it  in 
area(Hitzig),  so  as  to  lessen  tbe  pressure  in  any  given  area  such  as  is 
pressed  u|>on  in  the  ordinary  way  ;  (3)  by  incivasing  the  pressure  in 
both  area  and  degree,  so  that  the  addition  affccte«^l  by  the  weight  shall 
bear  only  a  Guiall  proportion  to  the  total  stimulation.  This  may  be 
done  by  attaching  tbe  weigbt  to  tbe  lower  of  two  bands,  one  above  the 
other,  below  the  part  of  tbe  limb  to  be  tested, 

(1)  Tbe  point  to  be  tested  is  the  power  of  discriminating  weight. 
This  is  greater  than  in  tbe  case  of  tbe  nerves  of  tbe  skin,  since  a  differ- 
ence of  one  fortieth  of  the  total  weightcan  be  recognised  under  normal 
conditions.  (2)  The  sensitiveness  of  tbe  muscles  to  pressure  and  trac- 
tion. (3)  Their  sensitiveness  to  electrical  stimulation.  It  is  difficult 
to  test  accurately  tbe  electro-sensibility  unless  tbo  sensitiveness  of  the 
iikin  is  removed,  as  by  the  injection  of  cocain. 

The  power  of  recognising  tbe  posture  into  which  tbe  liml)  is  put  is 
also  regarded  as  a  test  for  muscular  sensibility  ;  if  cutaneous  sensi- 
bility is  normal  the  parts  handled  must  be  grasped  firmly,  and  pressed 
on  both  sides,  so  that  the  direction  of  pressure  may  not  suggest  the 
M.igture.  Several  observations  should  be  made  to  eliminate  tbe  chance 
f  accidental  error. 

Keflex  Action. — Many  symptoms  of  disease  of  the  nervous  system 
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are  dae  to  derangement  of  the  various  reflex  actions.  These  are 
numerous,  and  wo  can  now  only  consider  their  general  characters. 
£ach  action  is  efl*t;cted  tbrougli  an  afferent  sensory  nerve,  an  efferent 
motor  nerve,  and  a  system  of  nerve-cells  and  fibres  counectinj;^  (he 
two  in  the  spinal  cord,  the  *'  reflex  centre."  The  centre  is  usuallj  a 
complex  and  often  exteoaive  structure,  and  in  it  are  piiths  of  different 
"resistunce," determining  the  form  of  reflix action  and  its  extent, accord- 
ing to  the  source  and  intensity  of  the  sensory  imprCHsion.  The  reflex 
centre  is  between  the  roota  of  the  senaory  and  motor  nerves  concerned, 
and  with  tlieni  constitutes  what  may  bo  termed  a  "  rt-Qvi  arc.*'  The 
sensory  impulse  may  not  only  excite  a  motor  process,  it  may  also  paM 
up  to  the  brain,  and  etl'ect  consciousness  aa  a  sensation.  It  is  proWble 
that  these  are  subserved  by  the  same  nerve-fibres,  so  far  as  the  skin 
nerves  are  concerued,  but  by  different  fibres  from  the  muscles.  Further, 
the  reflex  centre  of  the  spinal  cord  is  to  some  extent  under  the  control 
of  encepbalic  centres — a  point  of  very  great  imjwrlance.  Two  chief 
forms  of  reflex  action  must  be  distinguished.  The  first  is  that 
excited  chiefly  by  stimulation  of  the  skin;  the  second  is  that  which  is 
excited  by  a  peculiar  mode  of  stimulation  of  dee|>er  nerves,  probablv 
only  those  of  the  muscles.  The  latter  is  obtained,  among  other  ways, 
by  tapping  a  tendon,  and  therefore  was  at  first,  and  still  is  sometimes, 
called  *'  teudon-reflex  action  " — a  most  undesiral'le  name. 

Cuianeou0  Reflex  Action, — The  reflex  movements  obtained  from  the 
skin  are  excited  either  by  a  gentle  stimulation,  as  a  toticb,  than 
by  a  strong,  painful  impression.  They  couHist  of  a  single  movement 
in  most  instances,  either  quick  or  slow,  but  often  somewhat  complex, 
and  extensive  in  proportion  to  the  degree  of  the  stimulation  effected, 
and  to  the  character  of  the  sensory  stimulation.  Often  muscles  at  a 
distance  are  influeuced  by  a  powerful  stimulation,  either  with  otbem 
or  alone.  A  strong  impression  may  cause  a  reflex  action  so  wide  ns 
to  involve  most  of  the  muscles  of  the  body.  As  a  rule  a  painful 
impression  causes  a  quick  flexion  movement,  as  if  for  escape.  Thus 
a  prick  near  the  knee  causes  a  reflex  flexion  of  the  hip.  On  the  other 
hand,  a  tactile  impression  causes  a  much  more  complex  and  irregular 
movement. 

The  slighter  degrees  of  excitation  cause  a  contraction  in  the  muscles 
close  to  the  part  of  the  skin  that  is  stimulated,  the  impuUe  ]tassing, 
in  the  spinal  cord,  only  to  the  relat*^  motor  centres.  This  limita- 
tion of  the  process  renders  them  im]>ortaub  in  diuguosis,  as  will  be 
shown  in  the  chapter  on  the  fun'tions  of  the  spinal  cord,  where  they  are 
more  fully  described.  The  cutaneous  reflex  actions  ni:iy  be  excited  at 
almost  any  part  of  the  skin,  but  at  some  parts  they  are  verv  drfiuitt.*  iu 
character,  and  are  distinguished  by  special  names.  The  most  important 
are  the  **  plantar  reflex,"  from  the  sole ;  the  "  gluleal  reflex,"  a  contrac- 
tion in  the  gluteus  when  the  skin  over  the  muscle  is  stimulated;  tht.' 
*•  cremaster  reflex,"  a  retraction  of  the  testicle  ou  stiniulutiun  of  the  akin 
on  the  inner  part  of  the  thigh ;  the  "abdominal  reflex."  in  the  mu&clea 
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of  the  abdomiDoI  wall  when  tbe  skin  over  the  side  of  tbe  aMoiuen  is 
ftroked;  the  upper  part  of  this  i^flex  ib  a  verj  defiDite  coutraotion 
al  the  epigaatriam,  and  baa  been  termed  tbe  **  epigastric  reflex.** 
A  series  of  reflex  actions  may  be  obtained  in  the  muscles  of  the  back, 
tbe  highest  being  in  the  muscles  of  the  scapula.  Others  may  be 
and  have  been  distinguished  audnamed,  but  this  process  may  easily  be 
carried  too  far.  These  spiual  reflex  actions  rary  in  their  excitability 
in  different  individuals,  and  are  always  more  readily  produced  in  tbe 
roun^  than  in  the  old.  In  the  region  of  the  cranial  nerves  the  most 
imiwrtaut  reflexes  are  those  of  the  eye — (1)  tbe  (nrnjunclival  reflex, 
(2)  the  contraction  of  the  iris  on  ex|JOHure  of  the  eye  to  light,  and  its 
dilation  on  stimulation  of  tbe  skin  of  the  neck. 

MtucUi  Sffiex  Action;  **  Tendon-rajie^g** — The  second  group  of 
phenomena  which  depend  on  reflex  action  were  first  systematically 
studied  by  Erb  and  Westpbal.  All  occur  in  muscles  that  are  in  a  state 
of  slight  tension,  and  are  produced  by  a  sudden  increase  of  this  tension 
or  by  some  other  sndden  mechanical  influence,  but  voluntary  contrac- 
tion superadded  to  passive  tension  diminishes  or  prerents  them* 

The  first  of  these  is  the  jerk  of  the  leg  which  occurs  when  tbe 

ktellar  teudon  is  tapped.  It  has  been  called  the  "  kiiee-pbenomenon  " 
by  Weatpbal,  the  "  patellar  tendon-reflex  "  by  Erb,  the  "  knee-jerk  *" 
by  myself.  To  obtain  the  jerk,  the  knee  must  be  flexed  so  that  the 
quadriceps  femoris  is  gently  extended,  and  the  leg  must  be  free  to  move. 
If  th«n  the  patellar  tendon  is  struck,  tbe  quadriceps  contracts  and  jerks 
the  leg  forwards.  Tbe  most  convenient  position  is  with  tbu  knee  to 
be  te«i«d  flexed  nearly,  but  not  quite,  at  a  right  angle.  The  ftosture 
commonly  employed  is  with  the  log  to  be  tested  across  the  other,  tbe 
knee  of  the  supporting  leg  being  at  a  right  angle  (Fig.  1).  But  if  tbe 
leg  to  be  tested  is  stout,  its  tension  in  this  |>osition  may  be  too  great 
to  pennit  of  any  movement.  In  such  case  the  observer  may  plaice  bis 
arm  beneath  the  patient's  thigh,  just  above  tbe  knee,  and  rest  his  band 
on  the  patient's  other  knee  (Fig.  2).  Children  may  sit  on  the  edge  of 
a  chair,  adults  on  tbe  edge  of  a  fcible.  If  the  legs  are  vertical,  the 
effect  of  tbe  recoil  and  of  tbe  mnscular  contraction  must  be  carefully 
distinguished.  If  the  bent  fingers  of  each  baud  are  interlocked,  and 
tbe  hands  pulled  strongly,  the  kne^jerk  occurs  more  readily  (Jen- 
drmssik).  It  is  essential  that  both  sets  of  muscles  should  be  free  from 
foluntary  contniction.  Any  contraction  of  the  flexors  may  be  ascer- 
taiaed  by  f*^ling  the  bamstiing  tendons,  and  pressure  on  these  by  the 
finger*  often  helps  to  secure  relaxation.  The  blow  may  be  given  by 
the  side  of  tlie  hand,  a  percussion  hammer  (Fig.  2),  or  a  stethoscope 
with  au  india-rubber  edge  to  the  ear-piece.  If  the  jerk  is  doubtful, 
the  skin  should  be  bared.  In  many  cases  tbe  movement  may  be 
obtained  by  a  downward  blow   upon   the  patella,   by  a  blow  on  the 

*  This  t*  not  in  lianDnDj  with  the  results  of  tho  exp^rlmontt  of  Weir  Mitchell { 
but  hik  fmcu  lire  iuudi-f)Uiitc  to  establiith  bin  uttitf nit  nt.  The  coudiLioui  thit  lufliMoo* 
tht  )ib«DOUi«iu,  ind  tbe  cif^clA  of  ibtse,  u«  very  cotni^lex. 
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quadriceps  tendon  above  the  patella,  or  by  a  blow  on  the  enbstanee 
of  the  muscle — in  fact,  by  any  mechanical  Btiraulation  that  can  roach 
the  Diuscle— almost  as  readily  and  strongly  as  by  a  blow  on  the 
patellar  tendon.  When  it  is  in  excess,  it  may  be  conveniently 
brought  out  in  a  somewhat  different  way.  As  the  patient  lies  in 
bed,  the  finger  of  one  hand  is  phwed  across  the  quftdriceps  tendon 
juit  above  the  patella,  and  the  patella  pushed  down,  so  as  to  make 


C^-..->t< 


Fio.  1. — The  KnexJrrit. 
Tbe  dotlcd  Uue  tndic>iie«   the  inovenient 
wliieh  followft  ibu  blow  on  tU«  p«tellftr 
tendon. 


Fio,  2. — Thr  KvKS-Jsav. 

Mathoduf  ohiainiiifj:  it,  nrbvn  it 
U  not  reuttily  produced  in  tbe 
ordinary  way. 


the  quadriceps  tense.  The  finger  is  then  percussed  in  the  direction 
in  which  the  patella  is  being  pushed,  so  as  suddenly  to  increase 
the  tension  in  the  muscle.  The  blow  is  instantly  followed  by  a 
contraction,  jerking  the  patella  and  fioger  upwards.  Very  often  this 
single  contmctiun  is  immediately  succeeded  by  a  second,  and  this  by  a 
third,  and  so  on — a  series  of  quick  clonic  coutiuctions,  or  "  clonus," 
recurring  as  frequently  as  eight  per  second.  By  grasping  the  patella 
firmly,  and  suddenly  pushing  it  downwards,  so  as  to  make  the 
musole  tense,  this  clonus  may  also  be  set  up.  It  may  continue  SiS 
long  as  tension  is  kept  up,  bat  iuslautly  ceases  when  the  muscle  is 
relaxed. 

The  next  important  phenomenon  belonging  to  this  group  occurs  at 
the  ankle-joint.  If  tbe  cjiU-muscles,  which  ure  connected  with  the 
Achilles  tendon,  are  made  tense,  and  this  tendon  is  tapi»ed,  the 
muscles  contract,  causing  a  slight  extension  movement  of  the  foot ; 
just  as  the  muscles  of  the  thigh  contract  when  the  patellar  tendon  is 
struck.  In  coses  in  which  these  phenomena  are  excessive, — just  as 
sudden  tension  in  the  thigh-muscles  will  cause  a  contraction,  followed 


BBPLKX. 
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br  others  in  a  conHnaoas  series— so,  in  such  caaee,  if  tLe  calf-muacles, 
wkicli  trrtend  the  ankle-joiut, 
ipe  SQildoiilv  put  OQ  tkeatrctch 
br  pressing  the  band  against 
Ibf  ftule  of  tbe  foct  (Fig.  3),  a 
quick  contraelion  occurs,  in- 
itantW  ceasing,  but  if  the  [»rt»8- 
fun*  is  kept  up,  iuBtaiitly  rv- 
■i,  and  recurriiifr  as  long 
the  tension  is  luaJntaintHl, 
u  ft  clonic  series  of  spasmodio 
cuutrmclioas — Ibe  "  aiikle-t-Io- 
Dua"  or  "  fuot-douus "  (or 
••foot-pheuonienou  " —  Wtst- 
pbsl).  It  can  often  beobtaineti 
b«st  when  the  knee  is  not  com- 
pkitelv  exten<'led.  Tbe  move- 
ment is  Terr  nniform  under  the  same  conditions,  Tarjing  from  six  to 
nine  contractions  per  second.  Bj  attaching  a  writing  point  to  the 
foot,  and  making  it  trace  a  line  on  a  revolving  cylinder  covered  with 
l)W:ki-n<-d  paper,  tracings  may  be  obtained  (Fig.  4),  which  are  almost 


Fio.  8. — MsTnoD  of  KticiTUro  trb 
FooT-Crosrs. 


Fie.  4.- 


■Teacikc  or  THE  Foot  CioKce  I5  riBAPLSOiA, 
(The  Ini'-  iig'  reiuN  rn)in  right  to  left.) 


M  regtilaf  as  those  of  a  tuning-fork.  The  clonns  in  the  extensors 
of  tbe  knee  has  the  same  time  and  is  evidently  of  the  same  nature. 
A  clonus  quite  similar  may  sometimes  l»e  obtained  in  other  muscles— 
peronei,  flexor  brevia  pollicis,  flexors  of  the  fingers.  Ac. 

When  a  tendon  is  tap|>ed,  and  its  nniBcle  contracts,  the  occurrence 
has  so  much  the  aspect  of  a  true  reflex  action  thttt  it  was  assumed  bj 
most  investigators  to  be  such,  the  stimulus  being  the  excitation  of  nerves 

the  tendon.     This  view  rec»'ived  apparent  confirmation  by  the  dis- 

very  of  certain  facts :   (1)  Tbat  there  are  nerves  in  tendon.     (2)  That 

phenomena  depend  for  their  occurrence  on  the  integrity  of  the 

path  to,  through,  and  from  the  spinal  cord,  and  are  arrested  by 

A  lesion  in  this  piith.     By  experiments  on  animals  (in  whom  similar 

ontractions  miiy  bo  obtained)it  has  been  found  tbat  they  are  preventeJ 

by  division  of  the  nerves  to  the  musfles.  by  division  of  fitber  thf  anterior 

or  posterior  roots  of  the  spinal  nerves,  or  by  destruction  of  the  spinal 

VOL.  1.  2 
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eord.*     Tbe  knee-jerk  c&jinot  be  obtained  in  locomotor  ataxy  (damagi 
to  the  posterior  nerve-roots),  or  in  iaf^iutile  paralysis  (damage  to  thi 
anterior  grey  matter,  part  of  the  reflei  centre).     (3)  That  these  pben( 
mena  are  increased  in  Bome  caaes,  together  with  the  reflex  action  froi 
the  akin. 

These  facta  certainly  prove  that  som;?  reflex  influence  is  concerned' 
in  the  production  of  tbe  phenomena      But  (as  Westphal  has  always 
maintained)  tbey  do  not  necessarily  prove  that  tbe  contractions  depend 
on  a  simple  reflex  action,  and  it  is  certain  that  they  do  not  depend  on 
a  reflfx  action  from  the  tendons.     Passive  tension  is  necessary  for  the 
tap  on  tbe  t4>ndon  to  he  effective.     When  the  phenomena  are  in  excesa^l 
sudden  tcnaign  alone  will  suffice  to  develope  the  contraction.     Tenaionj 
acts  upon  the  muscle  as  well  as  upon  tbe  tendon,  and  frequently  the  con- 
traction may  bo  distinctly  excited  by  stimuli  which  act  on  tbe  musclo 
and  have  no  action  ou  the  tendon.     For  instance,  in  ca^es  in  vhich  these 
phenomena  are  in  excess,  if  the  foot  be  gently  pressed  up  so  as  to  make 
the  calf-muscles  tense,  and  t  he  muadta  on  the  front  of  the  le^  be  tapped, 
the  calf-musclea  contract  (just  as  th-y  do  when,  under  the  same  ciroum. 
stances,  the  tendon  is  tapped),  and  cau.40  a  brief  extonsion  movomenij 
of  the  foot.     I  have  termed  this  the  "  front-tap  contraction."     It  isi 
Tery  delicate  test  of  increased  irritability,  and  it  is  also  of  considerabU 
theort-tical  interest,  since  we  have  in  it  a  contraction  develope.l  by  a] 
stimulus  which  does  not  in  any  way  affect  the  tendon.     It  can  affect' 
the  gastrocnemius   directly,  for  by  placinf?  the  hand  on  the  calf,  a 
vibration  may  be  felt  through  the  leg.     If  the  tibia,  instead  of  the 
muscle,  is  tapfjed,  the  contraction  is  much  slighter,  or  does  not  occur. 
Moreover,  a  tap  on  the  tendon  itself  only  excites  the  cotU faction  tth«H' 
it   increases  the  tension   0/  the   tendon ;    i.  e.  when  it  acts  upoti   the 
muscle  aha.     In  the  case  of  tbe  AebilUs  teudon,  this  may  be  easily 
demoufitrated  with  a  little  care.    A  gentle  tap  on  the  side  of  the  tendon 
will  excite  the  contraction  as  readily  as  a  tap  on  the  back  of  the  ten  doi 
but  if  the  outer  edge  of  the  tendon  is  supported  (as  by  the  fingers  of  an' 
assistant),  the  same  tap  will  no  longer  be  effective,  because  it  no  longer 
increases  the  tension.     The  strongest  proof,  however,  of  the  indepen- 
dence of  the  i>Uenomona  on  any  stimulation  of  the  tendon,  is  afforded 
by  the  experiments  of  Tschirjcw,  who  divided  carefully  all  the  nerves 
to  the  patellar  tendon,  and  still  found  that  the  tap  upon  it  made  the; 
tense  muscle  contract. 

Thus  the  evidence  seems  conclusive  that  the  contractions  are  not 
excited  by  stimulation  of  the  nerves  of  the  tendon,  but  that  the 
stimulus  originates  in  the  muscle,  the  tendon  being  only,  so  to  speak, 
an  instrument  by  which  that  stimulation  is  produced.  But  if  the 
muscle  is  stimulat^.-d  and  then  contracts,  is  not  the  contraction  excited 
locally,  as  Westphal  has,  from  the  first,  urged  Y  A  reflex  action  takes 
a  certain  time,  which  is  needed  for  the  stimulus  to  travel  to  and  from 
the  cord,  and  for  the  reflex  process  to  occur  in  the  centre.  According 
•  SfM)  T«Itirjew,  •  Arcbiv  fur  Pijoltiatric,'  Bd.  viii.  Hb(1  8. 
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to  TeceiTod  phvaiological  data,  an  interval  of  at  least  one  6fteentL  of 
ft  ie<^.ia<)  would  be  need*:Kl  for  the  knee-jerk,  if  it  wery  a  reflex  prooess. 
tnd  nitbor  more  for  the  movement  at  the  aukle.  I  have  found  that 
when  the  Acbillea  tendon,  or  the  front  of  the  leg  is  tapj«d,  the  result- 
ing coutraetion  occurs  in  about  one  thirtieth  of  a  second.*  The 
mterval  for  the  knee-jerk  hoa  been  found  to  bo  about  one  twenty-fifth 
one  thirtieth  of  a  second. f  If  thn  patella  is  pressed  down  and 
kped,  in  the  way  1  bave  just  described,  I  have  found  that  the  interval 
between  th^  tap  and  the  resulting  contraction  is  often  not  more  than 
fortieth  of  a  second.  The  shortness  of  the  interyal  makes  it 
easj  t-o  believe  that  these  contractions  are  reflex,  than  that  tbey 
ftfv  excited  locally. 
At  the  same  time,  too  much  stress  must  not  be  laid  on  time 
uremeuts.  It  is  certain  that  some  reflex  process  is  concerned 
m  die  phenomena.  If  we  n-gard  the  contractions  as  local,  we  have 
•till  to  account  for  the  irnt<ibility  which  permits  the  local  stimulus 
to  c&ube  a  conlractiun.  TUis  irritability  is  developed  by  passive 
tension.  If  the  muscle  is  relaxed,  the  fibres  may  contract  if  they 
fttv  struck  dire.'tly,  just  as  do  tho  fibres  of  a  separated  frog's 
rJc.  but  no  cootraotion  can  be  produced  by  striking  the  tendon. 
;«  I  have  suggested  tLat  the  tension  excites,  by  a  reflex  influence, 
tstate  of  irritability  to  local  mechanical  fitimuliition, — such  as  that 
oE  a  tap  on  the  muscle,  on  its  tendon,  or  even  the  vibration  from  a  tap 
on  the  bone  or  on  adjacent  parts.  But  onlv  that  form  of  mechanie^il 
itiiuulatiou  is  effective  which  suddenly  increases  the  previous  ten- 
■ion.  It  is  only  because  the  tap  on  the  tendon  does  this  so  readily. 
that  the  tendon  is  the  means  by  which  the  contractions  are  most 
ily  produced,  and  through  which  they  have  been  chiefly  studied 
prematurely  named.  If  the  tension  put  on  a  muscle  is  gentle  and 
dual,  it  may  only  develope  the  irritability,  and  an  additional  local 
itimulation  is  necessary  to  produce  a  visible  contraction.  J  If,  however, 
tension  is  sudden  and  forcible,  it  not  ouly  developes  the  irritability, 
produces  visible  contraction  in  the  muscle  thus  rendered  irritable 
in  setting  up  the  foot-clonus.  I  have  shown  that  the  relaxa- 
of  the  muscle,  between  the  siicce8si%-e  contractions,  is  not  com- 
*  *Hed.'Cl>!r.  Trans.,'  1879,  p.  292.  Tht>  meiuiareuieiit  has  bt^ea  since  confirmed 
b/  Wnller.  *  Brain.'  July.  1880. 

t  -030  tec  Burrkhanlt;  -Oiig— "OS*  wc.  Tichirjcw;  -O-l  «<?c.  Britsaiid;  -03— 01 
»c.  W^rer;  03  •kc.  Enlenbvrg.  Some  meiiuremeiits  wliicb  I  minle  of  tbe  intorvHl 
('MrtJ.-Oiir.  TrtiiB./  1879,  p.  275)  gave  a  longer  interrnl,  proHabl^  in  rdnsequence 
uf  tfaf  movf^ment  of  t.be  foot  being  tnkeii  aa  the  indication  cf  tbe  commonctng-  con- 
irtcl^ou.  **  Load"  will  increase  grfutlv  the  ptriod  of  latont  stimitlutiun,  probabl)-  hv 
Citwiiig  the  initial  coutriictiou  to  expend  itself  on  the  elasticity  of  tbn  muscle.  The 
mratareinonts  givirn  abuve  were  obuiiied  bj  recording  tbe  commencing  ooati-arttoti 
Df  the  niuacle. 

J  Till*  expUnntion  was  origlnnlly  given  for  tbe  '*  foot-pbenoTnonon  "  slonc  (•  Med.- 
Chir.  Tr^na./  1870.  p-  205).  I  now  tbink  that  it  is  equally  applicable  to  the  knee- 
}eTk.  The  evidence  of  tbe  identity  in  nature  of  the  two  ia  Tery  forcibly  atated  by 
WalWr  <loc.  cit.}. 
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plete:  there  is  a  persistent  residual  ccntraotion^  i.e.  a  tonic  con> 
traction  on  which  the  clonic  contructions  occur.  When  one  clonic 
contraction  is  over,  the  tension  continuing,  a  second  la  instantly 
developed. 

T]ie  production  of  the  clonus  seems  thus  to  depend  on  the  existence 
of  a  law  limiting  the  time  of  muscular  contraction.  If  a  fibre  can 
not  continue  cootraoted,  it  relaxes  and  re-coutracts.  This  is  so  in 
muscular  "tetanus,"  although  the  alternation  in  different  fibres  pre- 
vents its  manifestidion.  But  in  the  effect  of  sudden  tension  at  the 
•ame  instant,  both  contraction  and  relaxation  occur  in  all  the  fibres 
at  the  same  time,  because  all  are  stimulated  alike  and  at  onoe.  We, 
apparently  have  an  example  of  the  "single  muscular  contraction  " 
such  as  (}bTsiologist8  obtain  bv  an  induction  shock.*  It  agrees  with 
this  in  charucler  and  time.  We  have  no  facts  to  suggest  that  such 
contnictions  could  be  produced  through  a  reflex  mechanism. 

The  sensory  nerves  of  muscles  have  been  shown  by  Tschirjew  to 
commence,  not  within  the  muscuhir  fibres,  but  in  the  intertititial  con- 
nective tissue.  The  afferent  impulse  produced  hy  tension  is  apparently 
due  to  the  tension  acting  on  thfse  nerves :  the  visible  contraction  is 
excited  by  tension  or  vibration  affecting  the  muscular  fibres  themselves. 
The  latter  is  ineffective  unless  the  muscles  are  brought  into  a  state  of 
special  excilability  tbr^ugh  the  cord.  Thereality  of  an  afferent  impulse 
from  the  muscle,  produced  by  tension,  is  demonstrable  to  anyone  who 
will  |>ernilt  his  anUlo  to  be  suddenly  flexed.  A  distinct  pain  is  felt  its 
the  muscle  (none,  be  it  observed,  in  thi*  b?ndon).  It  is  not  surprising, 
therefore,  that  tbis  afferent  impulse  should,  very  often,  not  merely 
develope  the  reflox  excitability  or  tonic  contraction,  but  also  cause  & 
more  widely-spread  reflex  action.  Tbe  attempt  to  get  tbe  foot-clonus, 
for  intitauce,  will  cause  a  flexion  of  the  hip-j^nnt ;  the  attempt  to  obtuia 
the  knee-jerk  may  cause  a  movement  in  the  opj^osite  leg  or  a  start 
back  of  the  body.  But  these  reflex  contrat^tions,  if  carefully  observed, 
may  be  seen  to  s-uccetd,  at  an  appreciable  interval,  the  immediate 
contraction.  Burckhardt  has  found  that  the  latent  interval  for  a 
skin-reflex  is  three  timea  as  great  as  for  the  knee-jerk.  This  theory 
of  reflex  irritability  and  local  stimulation  affords  a  full  exp>lanatinii  of 
all  the  relations  of  these  phenomena,  and  it  is  tbe  only  theory  wbicb 
does  so. 

It  seems,  therefore,  that  tbe  term  "tendon-reflex"  is  altogether 
inaccurate.  The  phenomena  are,  according  to  the  explanation  above 
given,  dependent  on  a  "  muscle-reflex"  irritability,  which  has  nothing 
to  do  wtib  the  tendons.  If  each  contraction  is  reflex,  it  must  l>e 
generated  by  an  afferent  impulse  from  tbe  muscle-nerves,  not  from 
tbe  tendon-nerves.  This  fact  seems  conclusive  and  inevitable.  Hence 
if  we  wish  to  describe  them  by  a  general  term,  it  is  bes^  to  employ  one 
which  does  not  involve  any  special  theory  of  their  nature.  They  have 
been  termed  "  tendon  muscular  phenomena."  but  the  intervention  of 
•  See  Foitcp's  •  Pbjiioloffy,*  1888,  pt  1,  p.  78. 
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IpudoDB  ifl  not  necessary  for  their  production  ;  the  one  condition  which 
&U  h^re  ill  eommoa  is  that  passive  teusiou  is  esscutial  for  their  occur- 
n!iic«.aD«l  I  have  suggested*  that  thej  be  termed  myotatic  cootruotiona 
(rartK'n,  cxteuded).  The  irritability,  on  which  they  depend,  is  due 
tu  and  demoustratire  of  a  muscle-reflex  action  which  depends  on  the 
ipioal  cord.  It  ifl  highly  probable,  aa  Tschirjew  suggested,  that  the 
coodition  on  which  tbe  myotatic  irrit4i.bilitj  depends,  ie  identical  with 
mosculax  **  tone/'  Since  the  experiments  of  Heidenhaia,  it  hus  beeu 
gvnermlly  admitted  tbat  "tone"  depends  on  tension,  and  is  a  reflex 
proceM.t 

A  true  **  teodon-reBex  "  mar  be  excited  by  pinching  the  tendon, 
but  this  is  a  start  of  the  whole  limb,  precisely  such  as  results  from  a 
ptnuh  of  th«  skin.  It  ii  au  instance  of  the  pain-reflex  described  above. 
The  im]Kirtance  of  discarding  the  tendon-reflex  theory  (and  tbe  name 
that  muit  alwiiys  involve  it  U>  tbose  who  have  not  studied  the  matter) 
u  very  great,  for  it  prevents  the  comprehension  of  the  true  nature  of 
other  phenomena  of  great  im[K>rtauce. 

Pantdoxical  Muscular  Contraction. — This  name  has  been  given  by 
WestphalJ  to  a  slow  tonic  contraction  occurring  in  n  muscle  when  its 
attach  meuts  are  suddenly  brought  nearer.  It  is  best  seen  in  tbe 
tibialis  anticus;  if  the  foot  is  grasped,  and  passively  flexed  on  the  leg, 
the  tibialis  anticus  contracts,  sometimes  after  an  appreciable  interval ; 
its  t«vdon  stands  out,  and  the  coutraction  keejis  the  foot  flexed  for  a 
time  wbich  may  be  some  minutes  (in  one  cuse  for  twenty-seven)  ;  the 
relaxatiou  is  slow.  Bepetitiou  lessens  tbe  contraction.  The  contrac- 
tion is  not  voluntary  (although  a  voluntary  contraction  may  simulate 
it).  It  may  occur  on  one  side  only.  Tbe  coutraction  prtnluced 
b^  brief  faradism  may  be  similarly  prolonged  in  tbe  same  cose.  A 
similar  c-ontraction  may  be  observed  in  tbe  extensors  of  tbe  toes, 
tometiiues  in  the  flexors  of  tbe  knee,  rarely  in  tbe  arm  muscles.  Its 
lB«chjiDiam  is  uucertain ;  whether  reflex  or  not,  whether  produeed 
through  tbe  muscle  itself,  or  through  the  tension  on  the  antagonists, 
(as  Erlenmeyer  has  maiutaiued),  we  do  not  know.  It  seems  to  be 
aa  excess  of  the  contraction  by  which  a  muscle  adapts  itself  to 
passive  shortening  of  its  course.  In  the  cases  that  have  presented 
this  phenomenon  there  has  been  no  muscular  rigidity,  and  no  great 
(even  sometimes  a  loss)  of  tbe  myotatic  irritability.  This 
ion  to  posture  seems  a  pheuoitiena  quite  separate  from  that 
Vhich  underlies  myotatic  irritability.  It  may  occur  in  the  early  ftf^go 
of  tabes,  and  in  some  other  affections,  but  its  fiignificance  is  not  kiiuwn. 
A  phenomenon  somewhat  similar  occurs  in  hysteria  (Fere)  ;  it  is 
inJet-d  but  an  isolated  and  imperfect  instance  of  the  condition  that 
*  *  Dui>rnaMt  of  tH«ca«ei  of  th«  Hpinal  Cord.*  2nd  edit.,  1881,  p.  20. 

Bj  Mine  iiit«rfftling  re*4'arche«  recentlj  publitlu'd,  Moiuiusen  bus  rpsc1>«<l  tbs 
eonclusioo,  tbit  moscular  tone  !■  dei>endent  od  h  mtiscle-rcflex  action  *'vcited 
yry  utuioD  seting  on  tbe  sensory  mtuclti-norves  ('  Virchow's  Arcliiv/   Bd.  110^ 

t  'Arab.  f.  Piydi./  Bd.  x,  p.  243. 
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when   uniyersal   and   perfect,    eonsiitut^s    the  filexibiiilaa    cerea 
catalepsy.      The   nature  of   thc:io  coutraL-tiona   will    t>o   cousiJeri 
further  on. 


I 


CHAKOEti  iM  Nutrition. — The  nutrition  of  the  tissne-elementB  u 
largely  under  the  influence  of   the  nervous   srstem.     Whether   thig 
infiuence  is   exerted  through  special   "trophic"    nerreB,  or  through 
the  motor,  the  sensory,  and  especially  through  the  vasf)Uiot^r  norr 
is  a  qu4*8tioa  that  has  been  much  discussed  and  is  still  undecided. 
The  balance  of  evidence  is  against  the  existence  of  special  trophic 
nerves.     Tlie  fact  regarding  these  chanties  that  is  surest  and  mngi 
important,   is  that  acute  disturbance  of   uutritiou  is   the   result 
irritation  of  the  nerve-trunks  and  centres,  and  is  in  proportion  to  thi 
intensity    of  that  irritation.     If   a   tliroad  is  past«ed   through    each 
sciatic  nerve,  and   one   is   also   irritated    by   the   application   from 
time  to  time  of  irritant  liquids,  trophic  changes  occur  iu  that  limb 
with  greater  rapidity,  and  far  greater  intensity,  than  in  the  othec 
(Lowaachew^. 

The  same  fact  i§  frequently  indicated  by  the  extreme  readiness  with 
which  trophic  lesions  of  the  skiu  and  even  cellular  tissue,  occur  in 
certain  forma  of  in&immatioii  of  the  spinal  cord  especially  in  those 
that  have  a  strong  tendency  to  spread  in  the  cord,  and  heiico  may  be 
regarded  aa  possessing  more  of  this  peculiar  quality  that,  in  our 
iguurance,  we  term  irritative.  One  theory  and  one  only  seems  to 
eiplaiu  all  the  facts.  It  is  that  the  nerve-endings  have  a  structural 
continuity  with  the  tissues, — are  related  to  them  in  a  sort  of  molecular 
contact  similar  to  that  which  exists  in  the  tissues  themselves — and 
that  the  nutrition  of  the  molecules  of  the  tisbues  is  determined  in  its 
character  by  that  of  the  nerves.  The  process  of  irritation  descends 
the  nerves,  it  patiscs  from  them  to  the  tissues  and  invades  them  all. 
Thus  we  can  understAud  equally  the  acute  changes  in  the  muselei 
which  will  be  descril>ed.  and  also  those  in  the  skin  and  other  tissue* 
which  are  under  the  influence  of  the  sensory  fibres. 

Nutriiive  chavgea  in  th^  akin  are  easily  recognised,  but  they  differ 
much  in  their  character  according  to  their  aeutencss.     When  they  ara  ^J 
rapid,  and  due  to  very  acute  irritation  of  the  nerves  or  the  spim\l  cord,^| 
such  as  those  just  mentioned,  the  temperature  of  the  limb  is  roised*  ^^ 
the  vessels  readily  dilate,  and  remain  dilated  for  a  long  time,  bullib        I 
form,  containing  a  dark-coloured  liquid,  and  slight  pressure  occasions        ' 
a  slough.     These   changes   sometimes   occur  spoutaueously,  but  are 
more  often  excited  by  some  cutaneous  irritation,  and  very  slight  irri- 
tatiuu  of  the  skin  will  suffice  to  produce  them.     Trifling  pressure  will 
W)t  up  a  slough,  and  extensive  vesication  may  result  f lom  the  applica-        1 
tion  of  a  hot-water  bottle  that  is  not  more  than  pleasantly  warm  to  a        | 
healthy   hand.     When  the  nerve  irritation  is  intense,  effusion   may 
occur  into  the  joints. 

In  the  case  of  the  fifth  nerre,  acute  trophic  changes  occur  in  the 
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erelidll  chiefly  when  the  disease  involves  the  Gasserian  ganglion,  or 
the  uerve  iu  fruut  of  it.  To  produce  the  sume  eflEect,  a  lesiou  behind 
the  ganglion  has  to  be  more  irritatiug  than  one  in  front  of  it.  and  it  ia 
probable  that  a  similar  relation  obtains  io  the  case  of  the  spinal 
oerree  and  the  spintd  ganglia.  Verv  intense  changes  in  nutrition  are, 
however,  common  in  acute  inflamniatiou  of  the  spinul  cord. 

The  alterations  in  nutrition  in  chronic  lesions  (which  have  been 
carefail;  »ludied  by  Paget  and  Weir  Mitchell)  differ  considerably  from 
those  that  result  from  acute  irritation.  There  is  a  slow  change  iu  the 
nutrition  of  the  skin,  which  becomes  red,  thin»  and  shiny — the  "  glossy 
skin"  of  Paget,  The  subcutaneous  tissue  also  wa»tes,  so  that  the 
finger  tips  become  pointed.  The  growth  of  the  hair  and  naiU  is 
retarded,  and  the  latter  become  brittle.  The  bones  may  suffer  in  their 
DOtritioD,  and  may  break  more  easily  than  iu  health.  If  the  lesion 
occurs  during  the  period  of  growth,  this  is  retarded.  These  changes 
Rem  to  depend  on  an  altered  life  tendency  of  tissue  elements  that 
hare  been  formed  without  some  influence  received  from  the  nerves. 

Tho  mvsela  suffer  from  lesions  of  the  motor  nerves ;  the  minute 
duuiges  arc  described  at  p.  53.    At  first  there  miiy  be  merely  flabbiuess, 
ind  an  appearance  of  wasting  that  is  not  contirmed  by  meaHuremeut, 
bnt  there  is  soon  an  actual  diminution  iu  thecircumfcreDce  of  the  limb. 
Id  extreme  cases  all  the  muscular  tissue  disappears,  and  the  contour  of 
tbe  limb  is  considerably  changed.     In  compariog  the  size  of  the  limbs 
(in  the  two  sided,  it  should  be  remembered  that  the  limbs  on  the  right 
ddc  are  normally  somewhat  larger  than  those  on  the  left  side,  and  that 
the  diff*erence  varies  according  to  thc^  occupation  of  the  individual,  and 
the  extent  to  which  this  involves  an  excessive  use  of  the  limbs  on  one 
iide.     In  measuring,  great  cai^  is  necessary  to  secure,  as  nearly  as 
pt)ssible,  the  same  conditions  on  each  side,  both  as  regards  the  state  of 
muscles  and  the  place   of  measurement.     It   is  beat,  wherever 
ible,  to  tuke  the  maiimum  measurement  in  each  part,  rather  than 
attempt  to  make  tho  measurement  in  the  same  place:     In  the  calf, 
maximum  circumference  should  always  be  taken.     In  the  thigh. 
.te   measurement   is   extremely   difficult,  because   a   maximum 
•t  be  taken.     We  may  endeavour  to  measure  at  the  same  point 
ID  the  thigh,  at  the  same  distance  from  the  condyle,  but  it  is  very  diffi- 
cult to  be  exact,  and  a  more  accurate  comparison  can  often  be  made 
by  taking  the  minimum  circumference  above  the  knee,  in  spite  of  the 
fui'ttbut  ihe  muHctilar  tissue  there  is  emuU,  and  the  difference  leas  than 
it  is  elatiwhere.     In  the  forear!n  the  best  result  is  obtained  by  taking 
the  maximum  measurement  around  the  muscular  prominence  below 
^Ibuw,  over  the  supinator  longns.     If  the  upper  arm,  the  circum- 
ice  is  nearly  the  same  in  the  middle  third,  and  the  middle  of  the 
'hamerus  may  be  measured,  with  little  rJHk  of  error.     In  allcasescare 
ust  bo  taken  to  draw  the  tape  equally  tight  at  each  place.     It  is 
ier  to  do  this  with  a  flexible  steel  measure  than  with  an  ordinary 
nicoAare,     Exactness  in  this  respect  is  best  secured  by  having  a 
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Bprinf^  at  one  extremity  of  the  tape,  with  &.n  index  tLat  will  sbow  the 
toiiBioUt  which  can  thus  he  kept  the  same  at  each  place.* 


ELBCTAIOA.L  Ibritabilitt. — The  nerves  and  muscles  are  eieifahle 
by  electricity,  and  the  eicitability  is  changed  by  disease,  of  which  the 
change  is  often  an  Importaat  symptom.  It  indicates  the  slate  of 
nutrition  of  the  nerve-fibres  and  muscles,  and  from  this  vre  can  ofteu 
druw  important  inferences  regarding  the  condition  of  the  centres.  An 
outline  of  the  most  important  facts  regarding  electricity  in  its  appli- 
cation to  medicine,  is  given  in  the  Appendix,  but  it  may  be  well  to 
meution  here  the  chief  facts  of  diagnostic  importance. 

la  the  normal  state,  nerve-fibres  are  stimulated  by  either  the  induced 
or  the  voltaic  current,  the  stimulation  of  the  mot«r  nerves  tieing  shown 
by  contraction  in  the  muscles  supplied  by  them,  that  of  the  sensory 
nerves   by   the  sensation   that   is   caused.     The   contraction  of  the 
muscles  is  continuoits  when  the  faradic  current  is  applied,  but  if  the 
isolated  shoclca  of  which  the  current  consists  are  separately  pjisaed, 
each  causes  a  brief,  momentary  contraction.     When  the  voltaic  ourrent«l 
is  applied,  contraction  occurs,  with  a  current  of  moderate  strenglh,^^ 
only  wUen  the  strength  of  the  current  is  changed,  and  cli  it-fly  whtju  the 
current  commences  or  ceases  to  pass,  t.  e.  when  the  circuit  is  **  inude  '* 
or  "broken."     The  stimulation  of  the  sensory  nerves  is  greatest  at 
those  times,  but  occur  also,  in  a  much  slighter  degree,  during 
whole  time  that  the  voltaic  current  is  passing.     Hence  this  is  probablj 
the   case  also  in  the  motor  nerves,  although  the  stimulation  is 
feeble  to  produce  a  contraction  in  health  with  a  strength  of  current 
that  can  be  borne.     In  proportion  as  the  nutrition  of  the  nerve-fibrea  ,  „ 
is  impaired,  their  excitability  is  lowered  and  a  stronger  current  of  eackfl| 
kiud  is  required  to  excite  them  and  cause  contraction  in  the  muscles 
they  supply.     When  their  uutrilion  is  mucU  impaired — i.e,  when  the 
fibres  are  "degenerated" — uo  cuutriiction  can  be  obtained  even  with 
the  strongt-'st  currents. 

The  changes  in  the  excitability  uf  the  muscles  are  less  simple, 
because  in  them  there  are  two  excitable  structures — the  terminatioas 
of  the  nerves,  and  the  muscular  fibres  themselves.  Of  these  the  nerve- 
fibres  are  the  more  sensitive  to  faradism,  and  the  faradic  stimula- 
tion of  a  muscle  under  normal  circumstances  is  by  means  of  these 
motor  nerve-endings.  Thus  we  find  that  its  excitability  corresponds  in 
degrife  to  tluit  of  the  motor  nerve  supplying  it.  The  muscular  fibres 
themselves  are,  even  in  the  normal  state,  Icms  sensitive  to  faradism 
than  the  nerve,  apparently  because  they  are  incApable  of  ready  response 
to  a  stimulus  so  very  short  in  duration  as  are  the  shocks  of  which  the 

*  As  ia  an  inntrumvut  contrived  bj  Dr.  Kuft«pll  Kejrnolds  (*nd  mada  by  H^wksley) 
In  wlik'h  two  rodii,  to  be  placed  aloDg  iho  middlis  one  of  tbo  thigh,  the  other  of  the 
leg,  are  joined  hy  a  hinge  that  can  )>e  tttrhtened  at  any  angle,  and  on  the  upper  one 
ii  a  tape  with  the  contrlvauce  meotioaed  in  the  text.  An  annloguua  aua  uiuat  coa- 
venienb  tape  measure. 
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ikmdio  curront  consists.  (The  proof  of  this  consists  in  tLc  fact  tbut 
nrfer  the  influence  of  curara,  which  ronioyes  the  excitabilitr  of  the 
ttfrninations  of  the  motor  nerve,  tho  muscle  requires  a  stronger  faradic 
eorrent  to  stimulate  it  than  in  the  normal  state.)  But  when  the  nerve 
if  d«igenerate(l  the  slowly  mterruplotl  voluiic  current  8timular**8  tbe 
muAcle  MA  roaditr  as  in  the  normal  state  ;  a  contraction  OL-cur.s  when 
the  circuit  is  completed  or  broken — diBtinctly  slower  than  that  whiuh 
iwcars  when  the  nerve-fibres  are  intact,  and  duo  to  the  atimnlation  of 

)th«  protoplasm  of  the  muscular  fibres  themselves.  The  fact  that, 
BQd«r  normal  circumstances,  the  contraction  which  is  cansed  by  the 
voltaic  current  is  as  quick  as  that  produced  by  the  faradic  shock,  is 
ground  for  believin)^  that,  in  health,  the  voltaic,  as  well  as  the  faradic 
cQrreot,  causes  the  muscle  to  contract  chiefly  by  exciting  the  motor 
fierve-^^ndings  When  the  motor  nerve  is  degeneratod,  and  will  not 
rospoad  to  faradic  or  voltaic  stimuluiioa.  the  muscle  also  loses  all  its 
|«wi^  of  response  to  the  former.  Apparently  the  ner^e-di'generation 
Ik  accouipaiued  by  changes  in  the  nutrition  of  the  muscular  fibre,  by 
vUtoU  any  power  of  re8(>onse  to  famdism,  which  it  possettsed  in 
tbe  uorioal  state,  is  lost.  But  the  respouse  to  the  voHaio  current 
rvmaius,  and  becomes  quickly  more  ready  than  in  health,  doubtless 
^k  ID  consequence  of  nutritive  changes  which  develo|>e  what  the  older 
latbolugists  called,  truly  enough,  "  irritable  weakness."  More- 
over, tberv  may  commonly  be  observed  a  change  in  the  readiness 
of  resjwuse  to  a  certain  mode  of  stimulation  with  voltaism — a  "quali- 
tative'* change,  as  it  is  termed.  In  health,  the  first  contraction  to 
occnr,  on  gradually  increasing  the  strength  of  the  current,  is  at  the 
negative  jK)Ie  when  the  circuit  is  closed,  and  a  stronjj;or  current  is 
Trquirt?d  before  closure-contraction  occurs  at  the  positive  |>ole.  But, 
in  tb*?  morbid  state  we  are  discussing,  closure-coiitra^:tion  may  occur 
St  the  p'>tiitive  pole  as  n^adily  as  at  the  negative,  or  even  more  reuddy 
—and  contractions,  when  the  circuit  is  broken,  occur  far  more  readily 
(than  in  the  normal  state.  This  condition,  then — faradic  irriLvbility 
lost,  voltaic  irritability  iucroased  and  often  changed  in  quality — is 
lirrmed  the  "  degenerative  reaction,"  because  it  ot^cura  when  the 
[Aorve-fibrea  are  degenerated ;  and  if  we  test  them  we  shall  find  no 
[tniHJuse  to  any  stimulus,  voltaic  or  faradic  It  occurs  when  the 
tervM  are  separated  partially  t>r  coraplftcly  from  their  mot/ir  nerve- 
Is,  and  if  no  such  separation  exists,  it  indicates  an  acute  degene- 
lative  change  in  those  nerve-celU. 

Bui  the  motor   nerve-cells  and   fibres   often   undergo  changes  in 

[nutrition  of  a  much  more  chronic  character.     In  this  condition  the 

[imtjibility  of  the  fibres  is  lcssene<l  grad«iilly  and  slowly.     The  irri. 

Ability  of  thu   mtramuscular  nerve-endings  is   lessened  in   the  same 

dcgre«  as  that  of  the  nerve-trunks,  and  we  have  a  diminution  to  both 

[ism   and    voltaism.      The   nutrition   of  the   muscular   fibres   is 

rly,  gradually,    impaired;    and    when   the  nerve-fibres  are   much 

sffected  the  muscular  fibres  are  also.     There  is  no  titage  in  which  the 
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nerve-6bre  irritability  ii  lost,  and  the  muacle-fibreirritabilitj  retained  T 
hence   there   is  no  condition   of   lost   faradic  and   Increased   voltaic 
irritability    such    as    characterises    the   degenerative    reaction    just 
described.     IrritabiUtjr  is  changed  to  the  one  foru)  of  stimulus  ju»t 
to  the  other. 

Between  these  two  forms  there  are  intermediate  conditions.  For 
instance,  the  nerves  majr  present  normal  irritability,  and  the  muscla 
the  iucrea&ed  voltaic  irritability  and  changed  order  of  contraction  met 
with  in  degeneration.  Probably,  in  these  cases,  some  nerve-fibres  are 
de^'enerated,  and  lead  to  the  increas4^  irritability  of  some  uiu&cular 
fibres.  In  both  nerve  and  muscle  the  character  of  the  reaction  is 
determined  by  the  more  irritable  structures  ;  hence  it  is  normal  in  the 
nerve  and  altered  in  the  muscle.  This  has  been  termed  bv  Erb  the 
•*  middle  form  "  of  degenerative  reaction.  It  would  be  more  accurate 
to  call  it  the  "  mixed  form." 

The  various  changcB  in  irritability  have  been  thought  to  indicate  the 
existcQCf.  and  various  afleciion,  of  separate  centres  for  the  ttutrition 
of  the  nerves  and  muscles,  apart  from,  though  acting  through,  tb 
motor  nerve-cells.  Kcmt^mbering  that  the  nerves  andtmuacles  contain 
fibres  which  suffer  in  different  degrees,  the  phenomena  at  present 
ascertained  may  all  be  explained  on  the  simpler  principle  stated,  without 
the  asBomption  of  these  special  centres,  of  the  existence  of  which  thurQ. 
is,  indeed,  no  evidence. 

Frequently  the  lowered  irritability  of  degeneration  In  the  uerrea  i» 
preceded  by  a  slight  increase  of  irritjibility,  very  transient  when  the 
degeneration  is  acute,  of  longer  duration  when  the  degeneration  is  of 
the  slower  variety  just  noticed.  In  some  morbid  states,  again^  in  which 
the  change  of  nutrition  in  the  cells  and  fibres  is  extremely  slight,  an 
increase  may  alone  be  discovered.  I  have  fouud  such  an  increase,  for 
instance,  in  diseases  regarded  as  functional,  as  p^aralysis  agttan!>  luid 
chorea,  and  it  is  au  interesting  jtroof  of  the  molecular  changes  which 
underlie,  or  result  from,  "  functional ''  maladies. 


TSE  MUSCLES.-  TSEIR  ACTION  AND  PASALYSI& 


Disease  of  the  motor  nervous  system  is  largely  manifested  by  losSj 
of  muscular  action.     Individual  muscles,  as  well  as  groups  of  muscles, 
are  often  st'parately  affected.     Hem-e  it  is  desirable  to  consider  the 
symptoms  of  the  paralysis  of  the  more  important  muscles,  before  we 
enter  on  the  stutly  of  special  diseases. 

The  symptoms  of  the  paUy  of  any  muscle  is  a  loss  of  its  normal 
action,  and  a  knowledge  of  this  action  is  essential  for  the  comprehen- 
sion of  those  symptoms.  The  two  must  therefore  be  considered 
togethnr.     They  are  positive  and  negative  aspects  of  the  same  facta. 


I108CLB8   OP   TTPPEB   LIMB. 


I 


» 


It  TQAj  be  well,  At  the  same  time,  to  mention  the  nerve  bj  which  each 
mu»cle  LB  supplieJ. 

The  ttctioQ  of  muscles  is  thre«fol<i.  (1)  By  their  tonio  contraction 
th«j  m&int&in  the  parts  in  a  certaia  posture,  iudependeutlv  of  voIud- 
Un  effort..  By  actual  contraction  they  (2)  produce  certain  movements, 
tnd  &lsd  (3)  oppose  the  action  of  otber  muscles  by  a  feebler  coutrac- 
tkm.  and  thus  steady  the  movemeDt  that  results. 

The  complex  way  in  which  muscles  aet  together,  and  modify  each 
other's  effect,  renders  the  subject  a  very  large  one.  Here,  only  an 
oulliue  can  be  given  uf  the  more  salient  facts  concerning  the  most 
important  muscles.  The  reader  who  desires  to  pursue  the  subject 
fortber  can  do  so  in  the  *  Physiologie  dea  Mouvcmcnta,'  of  Ducbeuuu, 
to  wbose  researches  our  present  knowledge  is  largely  due. 

The  DiApnaAOM  (phrooic  nerrei'from  the  fourth  and  fifth  cervicnl)  althoDgh 
tdoable  musule  with  tvro  nerves,  hsbitually  acts  aii  a  whole*  the  two  halves 
ooQtractitig  sitnoltuncously  and  diminishing  psch  lateral  curve  of  thenrch.  The 
wnira]  tendun  dencenda  bat  little.  The  abdominal  viscera  are  deprettsed.  and 
tJis  psneteii  (in)trnde<1.  If  the  band  is  pliioed  beneath  tlte  ritw,  the  descent  of 
the  vitfccrm  Iteneath  the  diaphraf^m  can  be  felt.  When  the  diaphragm  contracts 
tlooe,  as  whon  the  intercostals  are  paralrsed,  or  the  phrenic  nerre  is  farudised, 
tks  ribs  to  which  the  muRcle  is  attached  are  elightly  raised  during  its  action,  and 
this  eleration  caavos  a  slight  expansion  of  the  thomx.  In  ordinary  breathing 
tKis  expansion  is  lost  in  the  action  of  the  intea>oatals.  In  paralysis  the  innpi. 
Tstory  prutronion  of  the  upper  part  of  the  abdomen  is  lo«t ;  it  ereu  recedes 
daring  intipinition  instead  of  advsnoing,  and  u  descent  of  the  viscera  can  no 
longer  be  fuU  by  the  hand.  There  often  result  a  remarkable  alternation  in  the 
liimtory  movements  of  the  thorax  and  abdomen,  the  retraction  of  the  one 
ing  to  the  protrunion  of  the  other. 
ro<MASToiii  (spinal  accessory  nerve),  passing  from  the  stemam  and 
sdjscent  part  of  the  clavicle  to  the  taastoid  process,  inolines  the  head  towunU, 
sad  rotates  the  fnce  from,  the  side  on  which  the  muscle  contracts.  Both 
mnsdea  together  support  the  head  in  the  vertical  position,  and,  if  it  is 
bent  bock,  they  bring  it  forwards  into,  but  not  beyond,  this  pieition. 
Panlyftis  of  one  mnscle  has  no  inHuencc  on  the  position  of  the  head,  and  but 
little  OD  its  movements.  Other  muscles  supplement  the  loss.  This  is  no  such 
iKisg  as  a  "paralytic  torticollis."  In  pnUy  of  both  muscles,  the  head  can  be 
balance*!  in  the  vertical  position,  bat  if  it  fulls  back,  it  can  he  brought  forwartl 
only  with  (p>*iit  diSiculty.  E^ich  stemo-uiastoid  is  aasociatetl  in  action  with  the 
Dtuscle*  of  the  other  side;  it  is  a  **  contra-luteral  muscle."  For  instance,  in 
asiog  the  right  arm,  the  head  is  turned  to  the  right  by  the  left  sterno^mustoid. 
This  ossodation  is  sometimes  reproduced  in  diseiuto. 


Muscles  motino  the  TJprEK  Limbs. 

Htrsctxs  Movnao  tub  ScAPirtA   a»d  SnonLDBBMToiirr.— The    Trapetiue 

it^-\n\  accessory,  lower  cervical  and  upper  dorsal  nerves)  consists  of  three  pnrts. 
Thir  Kr*t,  from  the  occipital  bone  to  the  outer  end  of  the  oiaviclc,  is  mrely  used 
sxcflpt  in  breathing  (respiratory  portion,  Ouchenno).  The  second  part  is  that 
vbioh  passes  from  the  lig.  nuchn,  lowest  cervical,  and  npper  throe  dorsal  8pine«, 
downwards  and  outward  to  the  aoroniion  and  outer  pai't  uf  the  spiue  of  tlie 


ACTIOM    AND    FAKALTSIS   OP    MUSCLES. 


•QAfrala.     The  lowest  paH  puses  frum  the  donal  sp'mn  Mow  the  ihird,  outi 
aad  pwtlj  upwards,  to  the  inner  hall  and  base  of  the  »yiae  of  the  icapuhk 


Fig.  5. — Pnni1yn«  snd  wasting  of  tra- 
peciuft ;  alteration  in  cootoor  of 
shuatdcr  at  reaC 


Fio.  6. — Ditto,  when  the  erms  ere 
raised  (the  ri^nt  one  being  aided 
bj  another  person). 


•econd  part  is  the  chief  elevator  of  the  scapnla  and  nhoulder.  With  the  third 
port  it  brings  the  scapula  towards  the  spine,  and  puts  the  shoulder  back.  Both 
parts  tend  to  rotate  the  scapula — scromion  up,  lower  angle 
out.  13y  this  rotation  the  arm  \f  carried  ahove  the 
hor)Z4>ntal  level,  to  which  the  deltoid  raises  it.  Para- 
lyaift  of  the  highest  port  hoA  little  inflnence  on  the  more- 
uient  of  tlie  scapula,  but  causes  a  change  in  the  contour 
of  the  net'U  (Fig.  6)  especially  con»picuon«i  on  deep  in- 
spimtion.  The  change  in  the  shape  of  the  neck  is  very 
great,  when  the  arms  are  raised,  if  the  whole  trapezius  is 
wuaied  (Fig.  6).  In  imlsy  of  the  middle  part,  the  eleva- 
tion of  the  shoolder  is  imperfect ;  in  that  of  the  third 
part,  the  scapula  is  farther  from  the  spine  thnn  normal. 
In  palsy  of  all  parts,  the  scapula  becomes  rotated  (aero- 
mion  duwn,  inferior  angle  in)  by  the  wei!j:ht  of  the  arm 
and  the  contraction  of  the  opponents  (Fig.  7).  The 
riitation  may  mtuk  the  displuct^ment  outwards,  due  to 
the  paralvsis  of  the  lowest  part.  If  the  cluvieular  part 
remains,  ttiere  may  be  no  rotation,  hut  the  suipola  ia 
lowtM-  than  normal. 

The  RhomhoUU  (fifth  oerTical  nerve,  by  a  branch 
that  pusHcs  through  the  scalenus)  first  rotate  the  scapula 
on  the  outer  angle,  moving  the  lower  angle  inwards, 
and  then  move  the  whole  scapula  upwards  and  inwards. 
In  strong  elevation,  they  aid  the  trapezius,  which  pre- 
vents the  rotation  of  the  scapula.  The  n>tatory  action 
aids  forcible  depression  of  the  rair*ed  nrui.  Tlie  muscles 
alsi^i  fix  the  scapula  for  the  action  of  the  teres  major. 
Their  Umc  hel|»s  to  keep  the  scapula  against  the  thorax  (opposing  tlio  pectoralis) 
and  in  its  vertical  position  (opposing  the  serratus),  and  hence,  in  paralysis,  tbt 
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Fio.  7  —  P«fsly«i*  and 
waiting  of  dfltoid 
and  irHp'Vius;  ro* 
tattoo  of  scnpulfl, 
froro  wfi^lil  of  arm, 
in  con<ttr4|u«'nceorth(! 
p-trtilynis  of  tho  tra- 
peiius  I  prr>i:re»iive 
uiu^calar  atrophy. 
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«iIk«  of  the  scmpnlft.  nt  re«t,  RUnds  out  a  little,  leaving  p  furroTr,  and  the  scftpuU 
ii  tHj^htlr  rotate*!  (lower  anf^le  out).  Movement  ia  Wt  little  interfered  with  by 
ibt  jMDiUsiii  of  the  rhonibi')i(i«,  the  moftt  important  effect  being  that  the  move- 
Dwnt  biirlcw;inlft  of  tlie  mised  arm  by  the  t«rea  and  deltoid  is  feehle  for  want 
vf  tW  fiiHtion  of  the  ftcn-pulft. 

The  Levator  anguli  ncapufte  (third  cer\-iral  nerve)  finri  rotates  the  ecapula 
ORtlie  nnter  angle  And  then  nii^w  it.  The  mntwie  ii  nsnallj  pAralrsed  with  the 
tnfmitM,  and  then  the  »<-apula  falls,  bnt  the  ftpeciiil  effect  of  it«  palsy  is  lost  in 
thai  of  the  trapexin».  If  the  levator  is  preserved,  and  the  tmpezius  paralysed, 
tfatre  i*  p^at  rotation  of  the  irapnla,  which  is,  as  it  were,  suspended  by  its  inner 
tiurl»(KiK.  7). 

SfiTtthu  m^tffntig  (posterior  thoracic  nerve,  from  the  fifth  and  sixth  cervical) 

oniM  the  flctpula  outwurdB,  forwnrds,  and  slightly  upwards,  when  the  arm  is 

pot  forv&rda.     tt  tends  to  rotate  the  scapula  on  the  inner  angle  (acromion  np), 

tk«  lower  6hres  moeti  powerfully,  but  this  rotation  is  prevented  by  the  rhom- 

loidt  and  levator  anguli.     It  does  not  raise  the  shoulder  when  the  arm  is 

bngiiiK.     It  helps  to  fix  the  BoapnU  when  the  pof>terior  fibrcn  of  the  deltoid 

bore  the  rotsed  arm  hack.   If  the  scapula  is  fixed  by  the  rhomboids,  theierratus 

can  trt  on  the  ribs,  and  aid  forced 

iiftpitmtion.     It  lian  uci»t  invplratory 

Hfcrt  when  the  arms  are  elevated. 

In  pamlvaie    there    may    be    little 

change  in  the  position  of  the  KCJipula 

»t  rest,  but  often  there  is  slight  rnta- 

liu  Slower  angle  in)  from  the  un« 

toneuf  the  rhomlioidn.  When 

arm  i»  moved   forwards   by  the 

interior    part    of    the    deltoid,    the 

aciptiU,  no  longer  held  against  the 

thorax  and  mored  forwards  by  the 

•mains,  i»  rritated  on  its  vertical  Ht'o^ 

by  the  action  of  the  anterior  part  of 

l}i«  deltoid  on  the  humerus,  and  of 

the  middle  part  on  the  scapula.  Thas 

the  posterior  edge  recedes  from  the 

tfioHLX.  li»ftving  A  groove  into  which 

llip  hand  can  sometimes   be   pla4.'ed 

{Y\g,  8).    The  scapala  is,  at  the  same 

[time.  KitAted  ;  lower  angle  inwards 

and  upwanln.     Elevation  of  the  arm 

shove  the  level  of  the  shoulder  is  much  weakened,  but  can  he  imperfently 

effected    by  the  middle  part  of  the  trapezius.     Ixwa  of  the  aerratus  weakeni 

other  ntovements,  but  does  not  abolish  any.     Inspiratory  eipansion  of  the  thorax. 

when  the  arms  are  rvised,  is  distinctly  less  on  the  paralysed  side  (Poore). 

Th*  PtUoid  (circumflex  nerve,  fiom  the  four  lowest  cervical)  abducts  the 
'Itiinanrj.  thi>  anterior  and  posterior  fibres  also  moviT)g  the  arm  forwards  and 
Wkwiands  rrnpectively.  The  arm  is  raised  least  by  the  posterior,  and  most  by 
the  anterior  fibres,  hut  even  the  latter  only  elevate  it  to  a  right  angle  with  the 
tnmlc.  Hence,  if  raised  by  the  anterior  Bbres.  and  then  moved  back  by  the 
poeterior,  it  ia  at  the  same  time  deprewed.  Elevation  above  a  right  angle  in  by 
foteiion  of  the  scapula  (tra])ezius  and  serratus).  These  muscles  also  iix  the 
lOlpoU  toT  the  dtfltoid,  preventing  the  rotation  (acromion  down^  lower  angle 
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Tin.  8. — Psrslysis  of  the  serratus  tangnai; 
eversion  and  rotntion  of  scapula  when 
thu  arm  is  put  forwurds. 


ACTIOW  AND   PARAtYSIS   OF  MTTSCLES. 


FlO.  fl- — Pnrftl.vtli  of  right  deltoid ;  ele- 
T<ttion  of  tboiiMtir  by  irnpcziaii  on  nn 
attempt  to  rHiNe  the  ariu,  whicU  is 
■lightly  abduoCfid  b^*  the  ffuprupiiiucua. 


in)  llmt  the  deltoid,  actinjp  alone,  would  ranne.     In  pamlyMiji.  abduction  of  tin 
arm,  direct,  forwaixiii.  and  backwai-da  is  altnoat  lost.     All  the  aMnntinn  that 

remains  is  a  trifling  nioveuicnt  hy 
the  supnispinatuB.  An  attempt  to 
abduct  results  in  rotation  of  the  aca- 
pnia and  elevation  of  the  should 
(Fig.  if)  from  an  excemive  innervati 
of  the  oasociated  trape7.iii6  und  ser* 
ratuB,  which,  as  we  have  Been,  fix  the 
acapnia  when  the  deltoid  acts.  Para- 
Ijr'BiK  of  Aingle  |>artfl  of  the  deltoid 
canses  Ions  of  the  con-esponding  move- 
menta  of  the  arui,  but  if  the  middle 
fKirt  onlj  is  pntalrsed,  there  is  still  a 
limited  power  of  direct  abduction  bj 
the  conjoined  oonti-action  of  the  ante 
rior  and  posterior  parts,  aided  hy  t 
■upraspinatus. 

The  SHpra$piiuttu8  (suprascapnl 
nei've)  abdncts  the  arm,  moves  it  foiw' 
wanln,  and  rotates  it  in.  It  thus  aids 
the  deltoid.  Isolated  pamlrsis  nf  the 
suprosptnatufl  has  little  influence  on 
movement  or  poeition,  but  if  the  deltoid  is  also  pamlrsed,  the  head  of  the  humerns 
falls  awnv  fi"om  the  acromion  far  nioi^e  thnn  when  the  deltoid  is  paralysed  alone. 
The  Iiifraapinatu9  (8UprA8c*apular  nerve)  rotates  the  hutneruH  outwards,  and 
in  paralysis  this  movement  is  Uiat.  A  diffit*ulty  in  writing  is  produced,  the 
movement  alon<;  the  Hue  being  by  this  rotation  of  the  humerus. 

The  Teres  minor  (circunillex  nerve)  lias  a  similar  action  to  the  inrraspinatoSt 
and  its  palsy  has  a  similar  effect. 

Tlie  Subscapularis  (short  subscapular  nerve,  from  the  fifth  and  sixth  cervical^ 
rotates  the  humerus  in,  and  its  partilysis  lessens  this  movement. 

The  LaiiMtiviUi  dorti  (long  su  Wapuliir  nerve,  from  the  brachial  plcxua — 1 
four  cervical  nerves)  lowers  the  raised  arm,  and  puts  it  boi'k  ;  the  upper  fxi 
adducts  the  Hcapula,  the  lower  depresses  the  shouUer  by  acting  on  the  liumerua, 
which  it  tends  to  drag  out  of  the  socket.  It  inclines  the  trunk  a  little,  and 
both  muscles  together  extend  the  trunk.  In  paralysis,  forcible  hnckwanl  de- 
pression of  the  raised  arm  is  lost,  and  the  shoulder  cannot  he  put  hack  without 
being  also  raised  (hy  the  trapezius). 

The  Pectoralia  innjor  (anterior  thoracic  nerves  from  the  brachial  plexus)  con- 
sists of  two  muscles,  the  action  of  the  clavicular  and  sternal  parts  being  difPeront, 
The  clavicular  (which  arises  also  from  the  highest  part  of  the  sternum),  if  the 
arm  is  hanging,  brings  the  shoulder  forwards  and  upwards,  as  if  shivering; 
if  the  aim  is  raised,  it  is  brought  forwards  and  lowered  to  the  horizontal  poet- 
tion.  The  musrU  is  thus  concerned,  Du£:lu'nne  says,  in  the  "  cut  "of  the  swords, 
man  and  the  benediction  of  the  priest.  The  otemal  poi-tinn  lowers  the  raised 
arm  from  every  position,  and  if  the  arm  is  hanging,  it  draws  the  shoulder 
down.  Paralysis  of  the  upper  part  haa  little  effect  on  the  movement  of  the 
arm,  because  the  anterior  fibres  of  the  deltoid  have  the  same  action.  It  is  easily 
recognised  by  making  the  pntient  put  his  arms  in  front  of  htm  and  prens  the 
palms  together.  In  paralysis  of  the  lower  part,  even  with  the  lattisHimus,  the 
raised  arm  can  still  bo  lowered  accunitely,  by  the  weight  of  the  arm  and  relaxft* 
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tian  of  the  elemtorsbut  it  cannot  be  lowered  a^inst  even  a  alight  ro^mlance. 
T1m»  a  bUt'k«niith  with  this  defect  conld  wield  a  heavy  hammer,  but  couhl  not 
blew  the  bellows  by  pulling  downwards  a  cord  (Duchenne). 

The  Tens  major  (short  flubacapular  nerve)  appn>xi mates  the  humenis  and 
llw  onter  wltre  of  the  scapula,  by  bringing  the  former  to  the  side  of  the  tnmlv.and 
rotiting  the  latter.  The  simttltaneons  contraction  of  the  levator  anguli  and 
rhomboids,  fixing  the  inner  angle,  causes  this  rotation  to  Taise  the  pronii  nence  of 
tk«  iboolder      HencCf  in  a  forcible  elevation  of  the  shoulder,  the  arm  is  pressed 


Tr^cfpf  Clnng  heud) 

Thnpi  (inner  h<*ad) 
UUar  a.  / 


rarpi  ulnar. 
Flex.  dig.  profiind. 

iln.dlr.rab.  (II A  111) 

Ra  digit  sab.  (I  &  IV) 

Ulnarn, 

Psim.  brev. 

Abd.  fniuiiD.  dicit. 

>1eJC-  tnin.  dig. 

Oppon.  min.  dig. 

Lumbricsies 


Deltoid 

(anL  hslQ 


MmM.'eui.  a. 
Bleeps 
Bmcb.  ant. 


V  Median  n. 
Supinator  long. 
Pronnt^n-  terea 


' Flexor  carpi  rsdinlla 

Flex,  digltor  snbUm. 

Fl«x.  long.  poUida 

Median  «, 

Abductor  polllcTs 
Opponena  policli 

Flex.  brer,  pollids 

Adductor  pollicis 


Pia,  IO.~lfotor  points  for  the  srm,  Inner  »ide  (from  Erb).     Tli©  points  st  which  fchs 
mnaclea  and  nervei  can  moat  effectively  be  atimulntcd. 
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ACTION  AND   PAIIALTSIS   OF   MUSCLES. 


&gain8t  the  side,  the  lower  fibrett  of  the  latifwirnas  and  peotornlis  major  Ridin*; 
the  AiMiictinn.  The  teron  cannot  alnne  put  the  arm  behind  the  trunk.  In 
paralysis,  the  elevation  of  the  shoulder,  with  the  arm  aj^ainst  the  side,  in  lost. 

Mc8CLK8  MOVING  THE  FoBBABM. — Trice^yB  (niaaculo-epirul  nerve). — The  long 
head  hoa  an  action  flimiUr  to  the  teres,  but  feebler.  It  oontnu^ta  when  the  arm 
ifl  fon'tbly  lowered,  and  prevents  the  displacement  downwards  of  the  head  uF 
the  hnmonis  by  the  actual  depre«>ore,  the  latiftsimuft  and  pectoralis.  All  partK 
extond  the  elhnw.  the  long  head  with  less  force  than  the  others,  but  its  action 
the  8hotilder<joint,  just  mentioned,  is  important,  bt'caufte  forcible  depression  of 
raised  arm  is  often  associated  with  extension  of  the  elbow.  la  paralysis  of  the 
triceps,  the  elbow  can  only  be  extended  by  the  weight  of  the  foreania,  and  ex- 
tension against  gravitation  is  impossible.  Thus  a  man  with  paralysis  of  the 
triceps  cannot  raise  his  hat  in  the  customary  manner.  Flexion  of  the  elboi 
ts  anccrtain,  on  account  of  the  loas  of  the  antagooiatic  steadying  force. 


Deltoid 
(posterior  balQ 


Bracbialis  sot 

Sapinfttor  longn* 
Extensor  radial,  lonfr 
Extensor  radinl.  bre\ 

Extenwrdigit.4 
Extensor  indict 


Ext.  OS.  mot.  pol 
Extensor  pr.  intern,  pol 


Dorsal  inter^swi 
(land  11} 


Triceps  (long  bead) 


J 


>  Triceps  (outer  bead! 


Extensor  carpi  nln. 
Supinst.  brev. 

Kxtens.  mmim.  digtti 
Extensor  indicls 

I  Exlens.  long.  poll. 


Abduct,  minim,  digitj 

DnrMl  tiitfmt»ei 
(111  and  IV) 


I 


VM.  11.— Motor  points  for  the  arm,  enter  side  (Erb)« 
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Th^BrachiaU*  aniicua  i  mtt)icalo-catan«ons  iind  muRcnlo-tipiral  nerrm)  flexes 
tkr  elbow  simply.  lU  rare  imilated  piitiiy  han  little  effect,  since  it  is  supplo- 
wtnted  hjt  the  biceps  and  supinaUtr  lun|;ii§. 

The  Bic^f9  (tiiusculo-cutancoufl  nerve)  supinntestho  forearm  if  it  is  pronate<l. 
ind  tlu*n  Ilexes  the  elbow.  In  pai-aWiis  the  tiexion  can  still  lie  effected,  hat  the 
tnetioit  uii  the  humerus  causes  pain  at  the  shoulder,  frum  the  loss  of  the  support 
of  theluaj;  head  of  the  bicepii. 

The  Supinator  longus  lunAcnlo-spiral  nerve)  plaren  the  forearm  midway 
U(«een  prunution  and  supinntinn,  and  then  Hexes  tlie  elbow.  If  it  is  pamlysetl, 
Ubcre  ia  &  tendency  for  supination  to  aeoonijiiiny  tiexiun  (biceps) ;  and  if  the 
bochtalis  anticuB  is  also  paralysed,  the  elbow  can  only  be  flexed  wlicn  the  fore- 
Wh)  is  supinateil. 

If  the  three  direct  flexors  of  the  elbow  are  paralysed,  feeble  llexion  is  still 
{■Mible  by  the  exten»on*  of  the  wrist,  which  crosji  the  elbow*joint,  but  only 
iftri  the  forearm  ha^  been  pronated  and  tlie  wrist  overextended. 

1)^  Supinator  Urevis  (mustiulo-spiml  nerve  by  posterior  interoraeal  branch) 
iithc  only  simple  supinator.  If  it  in  pamlysed,  supination  can  sttll  be  efTeoted 
^j  the  biceps,  and  also  by  the  supinator  longns  as  far  as  midway  between 
proaatirm  and  supination. 

Pronatort, — The  p.  <«■«  and  p.  quntlratut  (median  ner^*e)  both  pronato 
ftnngly.  and  their  ]NiUy  causes  Knw  of  this  movement,  but  pronation  to  the 
mid-prsition  is  still  jM)»ible  by  the  supinator  lonr^ns. 

MrwrtEs  mo^tko  thb  Ha.nd, — Fhjortt   of  jrrisl.— Tlie  F.  ewpi  ulnarig 

folnsmerve;  and  F.  carpi  radialig  (median)  flex  the  wrist.     The  ulnar  flexor 

tends  to  tqrn  the  snpinaled  hand  still  mure  out,  but  neither  moves  the  wriht- 

kierally.     Flexion  indeed  hinders  the  lateral  movements  of  the  wrist,  in 

lenoo  of  the  shape  of  the  articular  surfaces.     The  f.  c  ulnatis  flexes  the 

fiftb  tuetAoaqtal  bone  un  the  carpus,  as  well  as  the  wrist- joint.     In  |>araly8is, 

drxion  of  the  wrist  can  only  be  efTectc<I  by  the  flexors  of  the  fin^vs  when  these 

art  extended.     £xtenMion  of  the  wrist  is  unsteady  from  the  loss  of  theantergie 

of  the  flexors  'soe  p  7). 

r$  of  Wri^tt. — Extensor  earpi  radiales  brevit  ei  lov^ua  ;  E.  c.  uiiutris 
fwBaenTo-e|)iml  nerve  ami  its  ratlial  brancli).     The  xhnrt 
is  a  direct  extcn^ior;   the   long   radial    and  the 
ftnore  the  hand  laterally  a.i  well.     In  paralysis  of 
extensors  the  wrist  can  only  be  extended  by 
ttxt^^nsors  of   the  fingers  when  the  phaUnges  are 
lo  losft  of  the  shoi-t  radial,  direct  extension  is 
ptMsible  by  the  lon^  nidial  and  ulnar,  and  lateral 
tten^ion    by  onn  of  these  alone.      If  either  is  {>ai'u- 
to^ther  with  the  whort  radiiit,  direct  extension 
and  only  lateml  extension,  in  the  direction  of 
laiaing  muscle,  is  pof!i.<tible.     Paralysis  of  either 
d  extensor,  lon;^  rudinl  or  ulnar,  leads  to  permn- 
tt  deviation  of   the   wii<4t  in   the  direction  of   the 
laining  mttscle  (Fig.    12).     The   loss   of  the   long 
tirfl  is  more  ferions  than  that  of  the  ulnar,  because 
dial  lateral  movement  is  of  more  imi>oi-tai)ce.  being 
for  the  convenient  motion  of  the  hand  to  the 
th.     Paralysis  of  the  extennors  impairs  flexion  of 
fiogerv,  from  the  great  shortening  of  the  course  of 
the  trndous.  by  the  flexion  of  the  wrist  that  occurs.     The  ulnar  oxtenaor  acts 
TOU  U  H 
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Kio.   12.  —  Puralysis   of 

ihv  long  rndial  ex* 
Censor  of*  the  wrist  in  a 
youug^  child;  habttunl 
dcviiftrnn  of  the  hand 
towards  the  ulnar  side. 
(After  Duchenne.) 
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AcrrinN  ani»  paralysis  of  muscles. 


»Ibo  synpf^ically  with  the  extensor  of  the  metacarpal  bone  of  the  thnnih.  as  mux 
be  noted  if  the  finder  in  plnc-cd  on  the  tendon  beneath  the  etyluid  procew*  of 
the  nina.  Hence,  in  pamlysut  of  this  oxtciuor,thQ  liand  deviates  laterally  when 
the  thnmb  is  Btrtm^ly  expended. 

EsBUnuura  of  the  Fingere. — Extensor  communis  digitorum ;    JE.  indiag 
E.  minimi  digiii  (muwulo-Hpiral  nerve).      The  oomznon  eitenAor   morvH  t 
iSngere  and  then  the  wrist.     When  the  mnscle  is  faradised,  the  extension  be^ 
at  the   dist.ll    phalanges,  and  these   beoouio   Hexed   a^in,   when  the    hand 
extended  Iteyond  the  plane  of  the  foi-earm,  by  the  tonic  force  of  the  flexors 
the  ooanse   of  their  tendons  being  elongated  by  the  extennion  of  the  wrist. 
MoreoTer^  the  muscle  has  little  action  on  the  last  two  phalanges,  since  the^ 
cannot  be  extended  by  the  long  extensor,  if  the  intero^sei,  their  proper  ex 
•on,  are  paralysed.     Dnring  extension  by  the  communis  the  fingers  are  se 
rated  from  the   second.     The  extensors  of   the  first  and  last  fingers   have 
•imilar  extensor  action,  but,  in  addition,  they  addnct  their  respective  fingere 
towards  the  middle   fin<,'er.     In  paialysis,  the  extension  of  the  fingers  is  im- 


Fio.  13. 


en 

I 

18 

rist. 


Fio.  13.— Postnrc  of  the  hand  In  contrnctinn  of  the  palmar  fascia,  resembli 
that  it)  puralvitis  of  the  lung  fxt^^UHon  of  the  &ng»>r. 

Pio.  14. — Piirtily«)ti  of  the  fibrei  of  the  flexor  aablimU  which  act  on  the  two 
middle  flngeni:  twelve  years'  duration.  The  second  pbalauges  of  these  finirers 
■re  bent  l>at-kwiii-dN  and  snbltixnti'd  from  the  cnntmcturu  of  the  annp)M>fted 
intcroKM'i,  wliile  the  last  phaUii^^et  are  kept  in  position  by  tbe  unaffected 
flexor  prufundui.     (After  Ducheaue.) 


possible;  bnt  if  the  proximal  phalange*  are  pawively  extended,  the  middle 
and  distal  joints  ran  be  extended  by  the  interossei.  For  the  lateral  move- 
ments of  the  digits,  extension  of  the  proximal  phalanges  is  essential,  and  hence 
these  movements  are  lost,  but  they  can  be  performed  if  the  proximal  phalanges 
are  passively  extended.  The  posture  of  the  fingers  due  to  coutraition  of  the 
palmar  fascia  resembles  that  in  pa.Uy  of  the  long  extensor  (see  Fig.  13),  bnt  an 
examination  of  the  paltn  shows  the  cause  of  the  flexion. 

Flerorg  of  Fingers. — F.  *w6/itoi«  (median  nerve);  F  j)ro/unrfi«t{medinn  and 
ulnar  nerves).  These  muscles  flex  chiefly  the  second  and  third  phalangea,  the 
first  phaloni  being  iU'xed  hy  the  interossei.  The  superficial  muscle  flexes  the 
second  phalnnx  on  the  first,  the  dt'pp  flexes  both.  The  action  on  the  fin*t  phalanx 
is  confined  to  extreme  flexion  of  the  fingers,  and  is  the  less,  the  more  the  wrist 
15  flexed.  But  if  the  flexion  of  the  middle  and  distal  phalanges  is  prevented 
the  first  is  strongly  flexed.     In  extreme  shortening  of  the  course  of  the  tendons 
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br  flexion  of  the  wrist.  thA  action  on  the  fingeiv  in  verv  fe«ble.  evidenoe  of 
inonnal  int^r^ic  action  of  llie  eit^iwora  of  the  wrist.  When  the  extensor  of 
\h»  fin^^'t-ft  itt  in  strong  action,  extending  the  proximal  pba1an^eB,  the  action  of 
flexom  on  the  Becond  and  third  joints  is  verj  stronjr  (tenring  position).  In 
jsisof  thne  muBclea  the  power  of  flexing  the  lant  two  joints  is  Inat,  hut  the 
ititeroMeititiM  flex  the  met jirflrpo-pliaUiii^eal  joint*.  Paralysis  of  the  deep  flexor 
■lone  causes  inently  loss  of  the  power  of  flexing  the  distal  joint,  bnt  this  impaint 
miDjr  moTeuientA,  sach  as  playing  on  the  pianu.  In  paralysis  of  these  muscles, 
the  nnoppo«ed  tone  of  thetr  opjKinents.  the  inter(H»«i,  which  extend  these  joints, 
Itada  in  time  to  over-extension,  and.  with  repeated  passive  pressure  in  UHJng  the 
,  may  even  produce  a  subluxation  backwards.  In  ]>al.<<v  nf  the  8ub]imii> 
effect  is  chiefly  wen  at  the  middle  joint  (Fig.  14 1,  in  that  of  the  pi-ofundua 
^the  diKtal  joint. 

hvi^roBtei  and  LumbTxcaieti  (ulnar  nerve,  except  the  outer  two  Inmbriealea, 
wMch  are  supplied  by  the  nwlian). — The  InterosRoi  abduct  and  adduct  the 
fiDgors,  hut  only  when  these  are  extended  at  the  motai:!urpo.phatKnge»1  jnintn, 
utd  tome  effort  is    require!  for  adduction,  since  the    tendency  of   the    long 
eileTwor  U  to  separate  the  fingers,  and  this  influence  ha«  to  be  overcome.     They 
tin  extend  the  second  and  third  phalanges  on  the  firet,  and  flex  the  finit  on  the 
tt»ttcarpal  bonea.     The  lumbrirale«  aid  the  flexor^ex tensor  actiun  of  the  inlor- 
o«ei.  bttl  do  not  move  the  fingers  laterally.     The  opposite  action  of  the  fore- 
•ra  miucles  and  of  the  tnterosReal  extensors  and  flexors  Id  very  important. 
Thni  synergic  action  steadies  movements,  and  in  many  actions  they  contract 
*lt*niately.     Tbua  in  making  a  down-stroke  with  a  yten  or  pencil   the   long 
flHon  bend  the  lofit  two  joints;  while  in  making  an  ujwtrolce  these  are  ex- 
tended.and  the  roetacarpo- phalangeal  joint  in  flexed,  by  the  interossei.     Inpara- 
Ijni  of  these  mnscles  the  lateral  movements  are  lost,  but  a  slight  abduction 
aixi  iiliJnction  of  the  index  can  still  be  effected  by  its  long  extensors.     Only  the 
fint phalanx  can  be  extended,  and  flexion  is  almost  confined  to  the  last  two 
pbftlugea.     The  flrst  three  lumbricales.  being  supplied  by  the  median  nerve, 
oftm  escape  when  the  other  muscles  aie  paralysed  by  an  injury  to  the  ulnar 
Mnv,  and  they  aid  the  otben  when  these  are  merely  weak  ^  hence  the  index 
udmiddle  fingers  aeem  to  recover  before  the  others  (Fig.  15).     The  position  of 


Fio.  15. 


Fio.  16. 


Pio.  15. — Recrnt  incomidcte  parslysis  of  the  interossei  'Vom  a  pnnntured 
woaoii  of  the  nlnar  nerve  at  tlit  wn-t:  otU-iopt  t»  extend  fiiik'fr«.  Tlic  bwi 
of  cxtenKioo  of  the  Inut  two  phitlan^es  is  chirfly  murktd  in  the  third  (iiul  fourth 
infvn.  from  the  lufluence  of  the  lumbricales  (supplied  by  the  median)  un  the 
oiker*.     (After  Dachenne.) 

Fio.  16.— Paralysis  of  tbe  interossei  (ulnar  nerve)  slight  in  degree:  attitude 
ia^wn  at  rett, 

land  at  rest  hecomee  altered.     Normally  there  is  slight  flexion  at  all  joints 
Ibj  tbc  tone  of  the  muaclca,  intcmKsei  and  long  flexon.     In  paralysis  the  first 
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p)ia1anx  \n  in  a  line  with  the  mctacurpal  bonett.  while  the  other  phaliinf^e*  ar* 
flexed,  the  middle  mnt-e  titan  the  distal  (Fi^.  16).     in  action  this  flexiun  i^_ 
alirays  increane'l,  the  rnctm-arpo-phaUngeal  joints  W-ome  over-extended.  an^| 
the  other  jointtt  strongly  flcied  (Kig.  17).     Gn»da»Ilj  the  hand  uauuiM  thl^^ 


Fio.  17. 


FiO.  18. 


FiQ.  19. 


Fio.  20. 


Fio.  17. — Attempt  to  nnbntton  wft'«fc<wit  V  the  hntid  >hown  in  i]w  |(i«t 
fl^rc;  t'Xtreme  6t>xi  >n  of  thf  last  two  phiilinvcis  nnd  citciiiioii  of  the  fir»t,  on 
the  attempt  to  u»*  the  6nger«.     (From  uature.) 

Fio.  18. — OId-ntan«ling  p-iliy  of  intoroMoi  and  theniir  miiwlea,  ibowiog  th» 
ovpr  ejt*'n*ioa  of  lh«  first  and  flesion  of  the  laaL  two  piiiilanfre*. 

Fio.  1I>. —  P.iraly»i»  of  all  the  intritiHio  ntuHcles  of  tht*  hand  nnd  of  the  lon^ 
Aexor  of  tlie  ibnmb.  in  cOT)«e<]uent:e  of  an  injarj  to  the  bn«rhial  plexus  in  dii- 
lucmtionof  tho  sh  uldcr.  Thefiiig-ers  present  tlio  claw-like  attitude;  th«  thumb 
is  in  pxlcnsion.     (After  Duchennt'.) 

Fio.  20.— Parfllvsia  of  the  ulnar  nerve  from  a  wonnd  at  the  wrist  (indiciited 
in  thy  figure).  Extreme  clnw-like  htiud  from  tlie  ii(in)i|Mitied  CrtntraitiMn  nf  tlie 
commuu  e^tenaor  and  longr  Hcxora  of  tbo  Anj^n  and  thumb.    (After  Duchenne.) 

paotnre  even  at  rest  (Fig.  18).  and  nltimatoly  the  posture  hecnmea  warped  into 
a  deformity  by  the  nver-extension  of  the  fii^t  phalun<;eH,  ami  extreme  flexion 
of  the  othent,  due  to  the  contracture  of  the  lon^  extcnaor  and  of  the  flexurn ; 
the  tendons  of  the«e  raumrles  utand  out  conspicuously  on  the  baok  and  in  the 
palm. and  aclaw-likA  attitude  !a  developed,  the  **  main  en  griffe  "  (Fifpi.  19  and 
20).  Changea  in  the  articulation«  may  uUiiuntely  limit  even  pasnive  movement. 
MusCLBS  OF  THE  Thcmb. — Extenxor  aecnndi  inUrnodii  poUicit  (niuscuto- 
tpiral  nerve)  extends  both  phalangefl,  and  moveti  the  whole  thumb  IxickwanU 
and  from  the  fingers,  so  as  to  bring  it  behind  the  plane  of  the  tnetacarpim.  It 
may  ultimately  extend  the  wrist-j<nnt,  but  it  never  supinateft.  It  in  notuaed  in 
extending  the  thumb  when  thia  is  oppotted  to  the  fiivt  finger.  In  para- 
lysis, the  metacari)al  bone  of  the  thumb  is  slightly  flexed  on  the  carpns,  and  in 
Inclined  forwards.  The  second  phalanx  is  flexed  on  the  first,  and  can  only  be 
extended  (by  the  abductor  and  outer  ]>art  of  the  short  flexor)  when  the  meta- 
carpol  bone  is  addnded  and  the  fii-Bt  phalanx  is  flexed.  The  constant  flrxion  of 
the  second  phaUnx  interferes  with  the  movement  of  the  index  finger,  unleui  tho 
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jBli^nt  rememhera  to  move  the  thumb  out  of  the  way  by  the  extr^nfinr  of  tlie 
DrtKcarpal  i>on«.  Writing  it*  not  iiittfi'Ft*t-ed  with  because  the  must-le  is  not  con* 
trmed  in  «st«n8ion  witli  op[>0!ittioi). 

The  RHentor  primt  interRodii  pollicit  (muKculo'tpinil  nerve)  is  the  trtie 
slklactor  i»f  the  thnnib.  It  moves  the  inetwairpul  iMHie  ontwards,  and  extends 
th»  firfit  phulanx.  It  would  move  the  whole  hand  in  the  same  direction  as  the 
titainb,  wer«  not  this  tendency  ctmnteracted  by  the  anterf;ir  contraction  of  the 
nt^nsor  carpi  alnarin  (q.  v.).  It  does  not  pronate  or  supinate.  In  paralrMt 
tUIactionof  the  mctacarp&l  bone  is  less  than  normal.  There  isannndue  (l4>xion 
of  th«  first  phalanx,  and  the  metacarpal  hone  ia  flexed  on  the  carpus,  sothiil  the 
tlmmb  is  drawn  toward.*  the  palm.  The  loss  of  this  muscle  is,  however,  compen- 
ulfd  Ui  a  considerable  extent  hy  other  muscles. 

The  KeienMor  o*ai»  metarcarpi pollicis  (uiuf«calo-spiral  nerrel  is  really  the  lon^ 
sMnrtor  of  the  thumb.  It  mores  the  metacarpal  hone  outwards  and  forwards, 
kxing  it  on  the  carpus,  and  then  dexes  the  wrist  with  Klt(^ht  pruniitiim.  It  thus 
I  Bores  the  thumb  as  much  forwards  as  outwards.  In  paralygis  the  metacarpal 
bme  is,  at  rest,  leas  inclined  forwards  than  normal,  and  somewhat  abducted,  but 
Ibe  fint  phalanx  is  in  its  normal  position.  Movement  of  the  thumb  is  but  little 
trterfere<i  with. 

Id  combtnerl  palsy  of  the  extensors  of  the  6nit  phalanx  and  of  the  metacarpal 
bnae  the  thumb  becomes  adduetcd,  and  is  ])araI1el  to  the  radius.  The  first 
phalanx  is  slightly  flexed  by  the  thenar  muscles. 

Tie  Thenar  ntuscUt  constitute  two  groups:  (I)  The  short  abductor  and 
oaitr  portion  of  the  short  Jlexor  (median  nerve)  move  the  metacjirpal  bone  for- 
*wiband  inwards  (flexin^^  the  first  phalanx),  incline  it  outwanls,  and  rotate  it 
iavinls,  so  as  to  place  its  palmar  as{)ect  oppoHite  the  fingcift.  The  second 
filtftUtix  is  iiltimatelv  extt-nded.  If  the  metacarpal  bone  is  previounly  aMncted 
th«  biuvement  is  greater,  and  amounts  to  circumduction.  (2)  The  addnetor 
asi  inner  pari  of  ahort  Jlcxiyr  (ulnur  nerve)  go  to  the  inner  nide  of  the  first 
pytnx  The  metacarpal  bone  is  moved  townrds  that  of  the  second  finger:  i! 
preriwjsly  flexed,  it  is  extended  ;  if  previously  opposed  to  the  index,  it  is  moved 
» little  outwanls.     The  pha1an;;es  fallow  the  movementa  of  the  metacarpal  hone, 

I  cut  the  fintt    is   slightly  flexed  and  the  second  is  extended,  as  the  fitij^ers  are 
i;  the  intrnwsei. 
The    Opp^mewt  poUiei*    (median  nerve)  flexes  the  metacarpal  Itone  on  the 
Carpus,  and  abducts  it,  hut  this  movement  is  insufficient  to  oppose  the  thumb 
Lti  iKf  tmlex  ;  the  conjoint  action  of  the  abductor  is  necessary  (»-ee  above). 
The  Finror  Ioh^hs  poUicU  (median  nerve)  flexes  the  second  phalanx  forcibly 
tnd  the  fint  feebly.     It  has  no  action  on  the  metacarpal  bone.     It  is  used  in 
iriting  j  malting  a  stn>ko  towardu  the  l»odyJ  and  in  picking  up  a  small  object, 
Ae.     In  pATaWsis  this  flexion  in  lost,  and  with  it  these  actions  ;  if  an  object  is 
}keld  between  the  tips  of  the  thumb  and  forefinger,  the  hut  phalanx   of  the 
bamh  is  bent  boclc.     Other  movements  of  the  thumb  are  not  interfered  with. 
If  all  the  thenar  muscles  are  ]iaralvKe'l  the  metacarpal  bone  is  in  the  plane  of 
e  index,  and  dnwn  towards  it  by  the  extensor  of  the  second  phalanx,  which 
the  metacarpal  bone  inwards  and  backwards.     The  wlmle  thumb  corre- 
da  with  the  metacaqial  bone  in  position,  the  phalanges  being  normal.     In 
m  of  the  short  abductorand  flexor  the  second  phalanx  cannot  he  extended 
th«  metacarpal  bone  is  abduL-ted.     ThcHe  short,  muscles  nonnally  prevent 
e  abduction  that  the  extennor  of  the  second  phalanx  tends  to  produce.     The 
t«T.  moreover,  prevents  undue  adduction  when  the  special  abductors  are  para- 
,  but  brings  the  metacarpal  bone  into  the  plane  of  the  index.    Thus  the 
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poftttire  of  tbe  hand  at  reitt  re8en)M«8  that  of  the  hand  of  an  aT>e  (Fi|f!^  21  ;«ti<1  22)b 
If  the  atfductdi'  ami  opponeua  are  paral^tteil.  thoUps  of  the  thumb  and  tingpiKcan 


Kio.  21. 


KiQ.  £2. 


Via.  23. 


Pio.  21. — Normnl  pot'tion  of  the  thamb  (for  comparison  with  Uie  ancrcodin^ 

figurpfl). 

Fie.  22. — PoaitioD  or  the  hand  in  loiifritandinp  poralj^tii  and  wnttiiif.'  of  th« 
t>eiiftr  Diu»rle«.  Unrlor  the  influence  of  the  long  rxtcufor  the  inrtarariMil  t'ona 
of  the  tliumh  hii*  been  brnuglit  into  thf  tntc**  position  »•  th<^  uttit-r  D:iet(iMir|«| 
bon»,  being  roUiUd  >1ighi1,\,  to  ihat  ihe  liit  k  of  the  tbomb  ii>  in  th«  pUi  o  of 
the  b«rk  ol  the  Imnd.  like  the  hHnd  of  the  ape.     (After  Dut-hcnne.) 

Vio.  23,  from  atiotber  c»i^e,  Kl.owa  the  »Amo  mnd^tinn,  but  tiill  greater  dia* 
plactnientof  the  uiPtvcarpal  bone  haa  taken  placf,  from  the  greater  ccntiactiou 
or  the  eiteuaor.     (After  Dnchcnne.) 

only  be  broiiv^ht  together  by  flexing  the  last 
phaUngefl  of  the  digits  (Fig.  24).  Then  tbd 
thumb  can  be  brought  into  contact  with  tb* 
Bnger  by  meann  of  the  short  6exor,  whiob 
inclines  the  metacurpal  bone  aofficiently  to 
effect  this,  althonj^h  not  enongh  for  the  tip 
of  the  first  finger  to  touch  the  thumb  when  ita 
phalange*  .ire  extended. 

If  tho  HhoH  flexor  is  paralyflcd,  the  thnmb 
can  MiU  be  oppoaed  to  the  finit  two  fingeiv  by 
the  abductor,  but  it  cannot  1>e  opposed  to  tho 
laflt  two  fingers,  on  account  of  the  deficient 
lateral  inclination  of  the  thumb,  which  should 
be  produced  by  thia  miiacte.  Writing  ia  ea.<y 
by  nicani*  of  the  short  abductor,  wliereas,  if 
thia  in  loitt,  although  the  thumb  can  he«)p|MHwd 
{*}  each  of  the  fingi'nt,  writing  is  mucli  inter^^^— 
fercd  ivith.  ^H 

If  all  the  thenar  munclea  are  parabrned,  a^ 
certain  amount  of  opposition  of  the  thumb  and 
with  the  i\\*  of  the  imiex  by  fingers  is  (*till  powible.  by  means  of  the  flexion 
rtronff  fl*-xion  of  tl...  last  two  ^  ^^^  ,^^  phalanges  of  the  thumb  and  fingew. 
wi.e  the  tip  of  tXw  thumb  I f  all  are  paralysed  except  the  a^lductor.  objects 
only  reaches  the  niiddla  of  can  ^till  be  heUl  between  the  thumb  and  aidi#  of 
the  wcoud  phaUnx.  (After  the  palm. 
Diicbcune.} 

MUSCLSS  OF  THB  LOWKR  LltfB. 

MrsctM  Momfo  tue  II it-Joint. — Tl»e  (?/ii/nw  masimnt  (small  MiatTO 
nerve  chieBv)  extends  the  hip-joint,  and  freelc  rotates  the  thigh  outwards.  It 
ia  the  moat  powerful  extensor  of  th«  hip,  and  it  ia  ohicfly  used  when  a  forcible 


Fio.  24. — Psmlysis  of  the  ab- 
ductor brevii  and  opponrni 
p<illiciB.  From  the  wiint  of 
these  miiffctes  the  thomhran 
only    be    bron^ht    in    contact 
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KMinn  U  rpqnired.and  the  joint  hsB  been  preTiouiily  flexed.  It  it  employed, 
not  ib  »laR<lin^'.  or  In  walking  on  level  grouiid,  but  in  going  upstairs,  or  uphill, 
uA  in  rising  from  a  Be»t.  When  it  ia  paraly»ed  these  movements  are 
dilRfnlt 

The  Glttieut  mediuB  (gluteal  nerve)  ia  the  chief  abductor.  All  parts  of  the 
miuclo  bare  thin  action,  but,  in  addition,  the  anterior  third  moves  the  thigh 
twrards  and  rotates  it  inwards,  while  the  posterior  third  moves  it  baukwards 
uu]  rutatee  outwards.  The  successive  action  of  the  eeveral  parts oiiutie»  oJroura- 
ductioo  The  OluteM  tninimut  (tfluteal  nerve)  has  probably  the  same  action. 
In  (aralysia.  abduction  and  cin:umduction  are  lost ;  in  standing  on  the  other  foot 
IhepelviN  is  inclined  from  the  nfTected  side*  and  hence,  in  walking,  there  is  an 
tsdllatioD  of  the  trunk,  which  btfjomus  very  oousiderable  if  the  muscles  of  both 


Ormral  h  -^ 


Adductor  mag 
Adductor  long 


t  Tein»orvngln»femor!s. 


Sartortui. 
Quad  rice pe, 
(lecttts  femorit. 

Vastai  extern. 


Tastus  Intern.  J 


Fig.  25. — Motor  points  on  the  frniii  of  the  thigh  (Krb). 


kitjes  are  afFccted.     Moreover,  the  nnoppoaed  tone  of  the  outward  rotaton  pro- 
duces a  permanent  rntution  of  the  leg,  so  that  the  toes  are  directed  outwards, 
Hid,  fnim  the  altered  position  of  the  foot,  the  propulsion  of  the  body  in  walking 
is  deficient. 
Tlie  Pyrt/ormU,  Gfrtiflli,  Obturator  tnierntu,  and  Quadratu^ femoris  (npecihl 
*rvp»  from  the  wurral  plexus)  ail  rotate   the  thigh  outwards,  and   the    lii-st- 
untwl  muscle,  in  miditinii,  carries  the  thigh  obliquely  backward**  and  nntvfitrdH, 
Kame  way  as  the  poeterior  fibres  of  the  gluteus  niedius.     Iti  paralysis  of 
niQScle*  external  rotation  is  impossible,  and  the  unnjiiMtsi'd  tnne  of  the 
i\  rotaton  (anterior  fibres  of  the  glutoua  medius  and  miniiuusj  oauaesUie 
Iqgand  foot  to  be  habitually  tnmed  inwaixU. 
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The  P$oag  (lurabar  nerve)  and  Iliatiu  (anterior  crnral  nerre)  flex  the  M 
jfiint.  and,  in  duin^  »>»  caiiKe  hIsu  a  slight  rotation  outwards.  In  paral^'i 
fluxion  is  loet.  and  the  iiite  of  the  le^  in  walkinf;  becomes  impnMiible. 

The  Tensor  vaginm  femoris  has  a  alight  power  of  flexing'  the  hip,  and  at 
the  same  time  rotates  the  thigh  tn.  It  norinalW  cntinterat-ta  the  tendencj  of 
theilio-pwaa  to  rotate  outwards.  If  it  is  lumlyevd.  there  is  a  tendenor  for  the 
fotit  to  turn  out  when  it  is  h*?inif  brought  forward  in  the  act  of  walkinj;. 

Adductors  of  the  Thigh. — The  Peelinens  (ohtuiator  nerve)  causes  an  obliqne 
movement  forwards  and  inwards,  i.  e.  a  combined  flexion  and  adduction,  as  io 
ci-DHsing  the  le^.  It  also  rotates  ontwards.  The  Adductor  longus,  and  pro. 
bably  the  Adductor  brevU  (obturator  nerve),  have  the  same  action,  but  the 
flexion  is  less  than  bj  the  peotineus.  The  Addiieior  magnus  (obturator  and 
great  Hciutic)  cai)»<e8  a  similar  adduction,  but  while  its  npper  fibres  mtate  out- 
wards its  lower  fibres  rotate  in,  and  are  employed  in  keepinff  the  foot  straight 
durinff  adduction  in  ridinjf.  This  is  very  diflScuH  if  these  fibres  are  paralysed. 
The  foot  then  turns  out  when  the  hip  is  flexed,  either  in  the  recumbent  posture 
or  in  walking,  from  the  preponderance  of  rotation  out  by  the  other  adduetors. 
When  all  the  adductors  are  puralysed,  not  only  is  addiu  tinn  lost,  bat  in  flexion 
of  the  hip  the  fo4it  is  moved  forwards  and  outwards,  instead  of  directly  for- 
ward*, showing  that  there  is  normally  a  synergic  action  of  the  abductors  and 
adductors  with  the  flexors  in  this  tnovement. 

Muscles  muvino  thb  Knee. — Ezteniior§:  Mectus,  Vasii,  and  Crureus, 
together  eallod  thy  E.  quadriecpa  (ant.  crural  nerva).^ — Tlie  vasti  net  aolely  on 
the  knee-joint;  the  rectus  also  aids  in  flexing  the  hip,  but  chiefly  when  the 
knee  is  bent.  In  consequence  of  its  pa»sage  over  tbe  hip-joint,  moreover,  W 
force  with  which  it  extends  the  knee  is  increased  by  the  simultaneous  extensit 
of  the  hip.  This  effect  is  useful  in  the  propulsion  forwards  <rf  the  body  m 
walking.     The  crureus  is  unimportant. 

In  paralysis  of  the  extensors  of  the  knee,  standing  is  still  p^iwiible  if  the  knee 
is  extended,  since  the  arrangement  of  the  artifrnlation  renders  a  contnctton  of 
the  exteuKors  unnecwsary.  But  aectindary  shoiiening  of  the  flexors  ia  apt  to 
occur,  and  then  standing  becomes  impoKsible  because  the  knee  cannut  he  perfectly 
extended.  In  the  same  way,  walking  is  posnihle  if  the  leg  is  not  moved  forward 
beyond  the  vertit-iil  jtoflition  ;  if  it  is,  the  knee  becomes  flexe<l  by  the  weight  of 
the  leg  and  foot,  and  the  patient  fulls  when  he  atletopts  to  reat  upon  it. 
Rising  from  the  kneeling  posture  in  the  ordinary  way  is  iinpoasible.  In  jkaitiA^H 
paralysis  of  the  muscles,  as  in  paendo-bypei'tittpliic  imralyNis  (q,  v.),  the  extenJ^H 
sion  of  the  knee,  in  tising,  is  facilitated  by  placing  the  hand  upon  it,  and  so 
bringing  the  cent?e  of  gravity  of  the  body  near  the  fulcrnm  of  the  lover  form* 
by  the  femur.  If  the  vastus  intornus  and  rectus  are  paralysed,  the  vusti 
exlemus  may  dislocate  tbe  patella  by  the  obliquity  of  its  traction.  The  vastt 
int**niuH  never  does  so  in  the  opposite  condition,  becatise  it«  action  is  lessohliqnt 

Flexors  of  the  Knee. — The  Sartftriva  (ant.  crural  nerve)  flexes  the  hip.  and' 
fence-jinntK,  and  hiis  a  feeble  power  of  rotating  the  thigh  outwards  and  the  knee 
inwirdrt.     It  is  a  muscle  of  small  irnp<r.^rtance. 

The  GracilU  (obturator  nervo)  adduct*t  the  thigh  more  powerfully  than  it 
flexes  the  knee.     It  rotates*  the  leg  inwards.  ^H 

The   Semilcndinosus,  Biceps,  and  Semimemhranosus  (great  sciatic  nervej^B 
Are  not  only  flexors  of  the  knee  but  extensors  of  the  bip.joint,  and  are  the 
muscles   that   extend  the  hip  during  ordinary  walking,  the  gluteus  maximoa 
(q,  v,^  being  called  into  action  only  during  special  efTurta.     The  leg  is  rotated 
inwards  by  the  semitendino«us,  outwards  by  the  bicepa. 
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lo  pumlysw  of  tJie  flrxoni,  the  reuniting  Iom  of  the  power  of  flexion  interferes 
rith  w■Ikin^,  ainoe  the  knpe-joint  cannot  be  bent,  in  the  forward  movement  of 
th^  I*g,  until  the  thij;h  is  flexed  sufficiently  to  permit  the  weight  of  the  foot  to 
In  the  knee.  To  prevent  the  Uws  striking  the  ground  tlie  foot  is  unduly  fl^ze<I 
Mttie  leg.  The  Ioms  of  the  support  that  the  flexor  tendons  fpve  to  the  knee- 
jwDt  WU  to  an  undue  struin  on  the  ligauentu,  which  become  stretched,  and 
ttiglit  retroflexion  of  the  joint  mftj  occur. 

In  p«r»ly«i8  of  the  iDUflclee  that  extend  the  hip.  there  la  a  tendenry  to  fall 
fonrani*  in  WMlking.  To  couoteruct  tiiiii  tlie  trunk  iff  carried  bm'kwnrdH.  and  a 
fati^ing  i<tmin  on  the  flexors  of  the  hip  reftultH. 

In  paralvfiBof  the  biceps,  the  Ivt;,  during  tleiion,  isnitated  inwan-U  ;  when  the 
ttisepi  reniaiiu  and  the  other  tuusctrs  are  paralyoed,  there  la  an  undue  rotation  out- 


Ttblalli  antlcnn 
BxteD«or  di|;it 


FtTonena  brevit 


Katetuor  long.  poll. 


tkmal  tnteroa«ei 


—  Srt.  popfii.  n. 


Grtitroc  Item,  (onter  head). 
Pcroneus  lougua. 


Soleni. 


Flexor  long,  poltlcli 


Cxtenaor  hrttw.  i\\s\t. 


Abductor  minim,  digit. 


Fia.  26.—  Motor  |H>intfl  of  1^,  outer  a'<de  (Krb). 

varda.  The  effect  of  theaeabnonnatmoreinenta  on  the  ligaments  of  the  joint  is 
lOch  that,  after  a  time,  the  amount  of  rotation  becomes  ^at«r  than  is  pueaible  in 
health. 

Tlie  PoplU^tut  Unternal  popliteal  nerve)  has  but  a  feeblo  |H>wer  of  flexini^the 
lEiie«.  It0  chief  action  is  to  rotate  the  lej;  inwarda  when  the  knec<jiiint  htut  been 
flexc<d. 

McsCLIaMoriKOTHE  Foot. — Extensors  of  Foot  on  Leg* — The  Gu»^rocn<w  in* 

*  Tbrte  muscle*  are  •omelim*^  termed  *'  plantar  flexors,"  because  the.v  are  Itomo- 
lagiaiM  with  the  flexors  uf  the  wrist.    The  term  is  a  bad  one.  bium  it  InvoWos  a  uic 
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and  8oUuM  (iDtemal  popliteal  nerve,  from  the  sciatic)  have  the  flame  acti< 
They  extend  the  liinder  part  of  the  foot  and  draw  down  the  outer  side  u(  the 
forapait  of  the  foot,  but  very  little  the  inner  side.     Hence  the  foot  in  Totated« 


Seimile  n 

Blreps  (^^Tig  head 
Biceps  (ibort  bead) 


Sxt.  popUt.  n: 
QMtroonem.  (ext.  head) 

Soleus 
Flexor  long',  poll.. 


Olutoos  mnxlmiis. 


Adductor  msgnni. 
Semitcndinrxint, 
ie  in  i  membriinotaa. 


Int.  poplit.  n, 

Ga»trocDem.  (int.  bead). 
Soleu. 

Vioxor  digit,  eomm. 
7%bial  a. 


Flo.  27.— Motor  points,  back  of  thigh  and  leg  (Erb). 

so  that  the  domnni  looks  outwartl«,  while  the  whole  foot  i«  tnmed  inwnWls  on 
the  tixia  of  the  leg.     The  peculiai'  inversion  aud;idduction  tliutthuBaccoinpaiiiea 

of  the  word  "tiexor"  in  abaolnte  oontrniUctinn  to  its  proper  ■ig'iiificHtioiu  WiM 
ouglit  not  to  fruuie  a  descriptive  term  such  ui>  this  on  an  aunlogy  wbtch  involves  a 
contrutliutloii  to  t))e  detioription.  Flexion  ts  bending,  a  uioveuieiit  from  a  Btrniglit 
lint^;  aud  c-xlciit^ion  is  leu  bending,  u  movi'ment  towurds  u  stmight  ^fitrftched, 
ext«udcd)  line.  To  cull  n  movement  toward  a  ttraight  line  "Hexion/'  lieoitaiw  in  the 
arm  ihe  viuiilir  movement  produces  this  effect,  ii  a  process  tbnt  is  ant  description, 
but  the  statuuient  of  an  imalogy — the  worst  possible  kind  of  nouicnrUture.  Namei 
should  be  descriptive  or  tliey  should  be  Hrbittiiry.  Neither  ttieorv,  nnr  Himlogj, 
nor  bouio!>)K-y  fliould  huve  uny  [lart  in  them.  What  «ve  t-all  horiiulotr^r  is  merely  a 
ipeciesi  of  analogy;  it  rests  on  inference  nnd  rcatoniug,  not  on  limple  absolntc 
aspect.     Notbiug  that  rests  on  reasoning  is  iuberontly  stable  and  free  from  ohanga», 
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di3«  to  the  form  of  the  uiicolar  surfaces.  Thp  ga«trocnerouis  has 
un  little  (Hjwer  of  flexing  the  knee*,  but  the  ext^iiHionof  the  knoe  increases  thfl 
t  of  tht«  muscle  on  the  ankle-joint,  esperiallj  in  walking,  jnftt  aa  we  hare 
•  ■^h  that  the  extennioa  of  the  hipangmentii  the  force  with  which  the  contracting 
mUm  exteo'U  the  knee.  For  direct  extension  of  the  ankle,  the  peroneniiconcnrB 
laii  op]»o»c-9  the  inversion.  The  onljr  difference  between  the  gastrocnemius  and 
ulett*  t>  that  the  tatter,  having  no  attaohment  to  the  femur,  cnn  extend  th« 
uklr  when  the  knee  ia  ilexod  as  well  ta  when  it  is  extended.  In  paralysis  of 
thrw  muBcte«,  exlenitioD  of  the  ankle  (by  the  peroneal  lon^us  and  flexor  lon^s 
^itorom)  ia  e-xtreniely  feeble,  and  the  foot  can  scarcely  be  oarried  beyond  a 
ri^M  angle.  Walking  is  greatly  interfered  with  ;  standing  on  tiptoe  i«  im- 
(iHible.  The  nnnppcHed  peronena  lonpis  cause*  evcntion  of  the  font,  lowent  the 
bcdof  the  first  metatarsal  bone,  and  deepens  the  plantur  arch.  In  time  the 
nldt-joint  become*  orer^flexed.  the  heel  considembly  lowered,  snd  the  plantar 
ancles  and  fajKi'a  liecome  shortened.  The  roDulting  deformity  it  tQrmed  talipn 
■la&eiM  (Fig.  SS). 


fia.S^— Talipes  Gslcaneas from  strophieparalyalsofthecalfninacles,  witk 
fli'iion  or  the  middle  and  dUUl  pbaUngee  of  the  toes,  from  paralysis  of 
tii«  iuterossei. 

The  P*ro»ieu*  Jon^s  ^miucnlo-outaneous  nerve,  from  external  popliteal  of 
ariatie)  everts  the  fool,  lowering  the  inner  border,  narrowing  the  foot,  and  in- 
SMsing  the  plantar  arch.  It  slsii  turns  the  whole  foot  out  on  the  axis  of  the  leg. 
It  has  a  very  feeble  |K>wer  of  extending  the  ankle.  It  keeps  down  the  inner  part 
of  the  foot  during  extension  by  the  calf  muKcles,  as  in  walking.  In  paralyKis 
thia  mtiAcle  the  Inner  part  of  the  front  foot  is  not  supported  daring  extension, 
d  yields  to  slight  force.  The  foot  becomes  adducted  and  rotated,  so  that  the 
is  direct  d  inwonU,  in  consequence  of  the  unop}H»ed  action  of  the  sural 
The  inability  to  press  the  inner  part  of  the  ball  of  tite  foot  fimily 
the  ground  leads  to  over-ai'tion  of  the  flexors  of  the  great  too.  The 
arch  is  lessened ;  there  is  "  flat  foot." 
^teafWf  of  ihe  Foot. — The  Tibialis  antictts  (anterior  tibial  branofa  of  eit. 
tl  nervei  pmdnoes  simnllaneoiuly  three  movements  :  it  elevates  the  inner 
t)ie  fnmt  f(Mtt  loppfwin;;  the  peronemi  longus;  ;  it  flexes  the  ankh*- joint, 
iM luts  the  f<Ktt.  The  Extim»(*r  longits  digiiorum  (ant .  tibial  nerve),  besides 
jc^ndin;;  the  toe*,  flexes  and  abduct:*  the  foot.  The  abduction  is  in  consequence 
the  outwanl  position  of  its  tendons  beneath  the  annular  li^.i,ment.  These 
"two  muntMefi  together  produce  direct  flexion  of  the  foot,  or  flexion  with  adduction 
«  abduction.  OS  the  force  of  one  or  the  other  preponderates.  Pornlyniaof  either 
trakvtis  flrxion,  and  the  oorreHt>nndinf;  lateral  movement  is  lont.  flexion  beinj^- 
«CC«in|Anted  by^  the  tlaviation  effected  by  the  muscle  that  remuins.  The  defect 
in  iexioo  in  greatest  in  paral)Vu  nf  the  tibialis,  and  the  lo^v  of  the  imttinctive 
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flexion,  when  the  leg  is  brooght  forward  in  walking,  cansei  ifae  foot  to 
Aguinst  tha  ground.     PanilTBifi  of  the  flexonn  is  Cullowed  bj  secondftrj  conti 
tui*e  of  thfi  »t<>nftont.  and  UlipM  equinus  ivflultn  (Fig.  29).  vhiuh  is  the  gre»tei 
the  longer  the  paU^  baa  lasted  (Fig.  30).     lt«  uocuiretiw  is  facilitated,  in  uxmbj 


TlO.  20.— Ta1i)>efl  equinns,  due  to  atrophy  of  the  ttUEalls  anttens  and 
•ecoudnry  contriicture  of  th»  culf  rauBcle*.  In  a  the  foot  is  shown  nt 
rest;  tliero  is  »\\ght  equino-varun.  In  B  it  is  »hown  during' flci ion. 
mid  the  vurus  is  chaiiKod  to  vnl^-ui  by  the  action  of  tlio  peruiicus 
longus.  Note  the  increased  ext«niiou  of  the  toe>  in  B  frum  the  r<>in- 
pi'n'*atory  over-acliun  of  tbs  long  extensors  of  tbu  toes.  (After 
Duibeune.) 

ca«o«  of  j)ftl«y,  by  leiwened  growth  of  the  honw  of  the  leg,  no  that  the  ball  of  the 
foot  only  tuuclwH  the  gMund  when  the  foot  is  extended.     There  is  usually  slight 


FiO.  80. 


Fio.  3L 


Fio.  30. — Kxtreme  tjilipea  eqniTins  from  oM-itand]ng  patny  nf  tho  tihinlii 
auticus  (tnf)Uililf  iMinil>»iK)  and  trxtrvoie  o^jntraction  of  tbe  calf  mupclcii.  No 
tiexor  movfujent  was  (Mjs*ible. 

Kio.  31. — PitruIyBii  or  the  interossei  and  the  addnctor  and  short  flexor  of  the 
great  toe.  The  Arst  fdinlaiiKi's  are  ovi'r-uxteiidt^  and  tbe  aveoud  are  flexed, 
whilo  the  hollow  of  ihc  sole  it  increased.     (After  Ducheniie.) 

Mtation  inwards  of  the  foot  at  rest,  even  when  the  tibialis  is  pttralysed  (see  Rg, 
28»  a},  because  such  rotaliun  is  produced  by  tbe  sural  extensors  (pw  4S)  j  but  ia 
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fIt««Hf  Um  ftli^ht  val^B  at  rest  is  changed  to  vanu  on  an  attempt  to  flex  the 
ukleiFiK.  S9,  b). 

The  Ptronentt  br^U  i  niuBcnlccntaneona  [peroneal]  hranch  of  ext.  popliteal 
offTTtl  ibdoct8  the  fo<Tt  anil  rotates  it,  miHtn^  the  outer  edge. 

T)t»  Tibialis  poMtirus  (posterior  tibial  nerve  from  int.  pop.)  addncts  the  foot 
Mildirves  it,  renderiiij*^the  outer  border  and  ini^tep  more  convex.  Its  power  of 
iMortioo  is  great.*r  than  that  of  the  tibialis  anticas,  and  it  does  not  rotate  the 
iiwt  in  ilt#  flame  manner. 

Tlte«etvra  maxcles  alone  have  the  power  of  adducting  and  abducting  without 
fsitagor  extending;  and  in  their  paralvsiR  these  simple  movements  are  lont. 
If  one  onlj  is  paral  v^ed,  a  deformity  develops  corresponding  to  the  action  of 
tlfl other  mojiele, — talipes  valgna  in  panljrsia  of  the  tibialis  pcMticus;  t.  vanu 
b  that  of  the  [ternneos  brevis. 

t\te  fAusclf*  moving  the  ttteM  present,  in  their  mode  of  action,  a  close  oorre- 
ipnndence  to  those  of  the  6n>;ere. 

l\te  Exten$or  longu^9  digitoium  and  the  ExUnsor  longu*  poUici$  (anterior 

tibial  n«rre)  extend  chiefly  the  first  phalanges,  while  the  Flexor  longua  diffiiorum 

ud  FlezdT  brevi§  ipostf^rior  tibial  nerve)  dex  the  last  two  plialanges.     Tlie 

Lmhncaie9  and  ihe  laleroMei  (p<«t.  tibial  uerve  by  ext.  and  int.  pUntar), 

top<bcr  with  the  Abdttclor  and  Flexor  brevis  minimi  digiti,  npnoBe  both  the 

ttiwrnteiisiir  and  flexor  mnflclei*,  flexing  the  first  phalanx  and  extending  the 

o^btn,    Thii*  mtion  is  of  ^reat  impoHance  in  walking,  since  they  give  the  last 

ptvifniUino  to  the  body  as  tlie  btiU  of  the  fo*>t  leaves  the  ground.     The  Abdtnetor^ 

Adduclor,  and  FUxor  brevis  jpolliei»  (jftaiitar  nerves  from  post,  tibial)  have  a 

•imilu  action  on  the  great  toe,  bat  with  adduction  or  abduction  respectively. 

Tbf  intertJMei  also  produce  a  lateral  movement  of  the  toes,  but  this  action  is  of 

little  pmclical  importance.     In  paralysis  of  tlie  common  extensor  of  the  toes, 

»uJ  of  the  proper  extensor  of  the  great  toe,  the  tonic  force  of  the  interossei  and 

Aaalagous  muAcIes  pruduces  persistent  flexion  of  the  first  phiilunges  and  exten- 

iimof  the  others.     If  the  conditions  are  reversed,  and  the  latter  muscles  are 

{•lalnifd.  the  fiivt  phalanges  are  over-eKtendedi  sometimes  even  aubluxated, 

and  Uie  two  other  joints  are  flexed,  so  that  a  olaw-like   form  of  foot  is  the 

icsalt  (Fig?.  31  and  28).     The  final  propulsion  in  walking,  above  described,  is 

much  interfered  with,  and  the  attempt  ia  painful  because  the  ends  of  the  toes 

turned  towards  the  ground. 


Other  examples  of  the  effects  of  pani lysis  of  the  musclea  of  the  arm 
Ubd  leg  are  giren  in  the  illuslrutioui  to  the  chapter  on  Ijifautile 
Jj  bifl  (Acute  Puiio-iu)  elitis). 


PAET   II. 
^^EASES   OF   THE  NERVES. 


GENERAL  PATHOLOGY. 

BTRtrcTui:E  — The   indiridual   fibres   consiBt   of   a   central 
cyliuJer/*   T'hicb  is  the  chief  functional  element,  surioiiofleJ  hy  the 


1 


'*  medullaij  sheath,"  or  "  white  substance 
Schwann,**  comf>oBed  of  myelin  (M,  Fig  -32), 
liquid  fatty  material  supported  by  a  fine  netwo] 
of  horny  substance,  "  neurokeratin."  The  myelin 
is  absent  iu  the  **  non-meduUated "  fibres  of  the 
sympathetic.  A  delicate  membrane  surrounds  the 
wLile  BuliStance,  the  "primitive  sheath,"  or  '*  neuri- 
lemma," or  "sheath  of  Schwann  "  (S).  Nuclei  (n) 
lie  at  intervals  witliiu  tite  sheath,  between  it  and 
the  myelin.  The  white  siiltstauce  is  intermpied  at 
regiilardistancesbywhatare  termed  "nodes," — some* 
times,  from  their  discoverer,  "nodes  of  Ranrier" 
(N).  The  end  of  ea<h  portion,  or  •'internode."  is  en- 
closed by  the  sheatb,  through  which  the  axis-cylinder 
passes.  Between  the  incurved  extremities  of  the 
sbeath  is  a  little  clear  cementing  substance,  shown 
by  the  fine  dotting  in  the  figure.  Tbere  is  one 
nucleus  (n)  to  each  iuteiuode,  about  its  middle; 
hence  the^  are  sometimes  called  "intemodal  nuclei.'* 
Around  the  nucleus  is  a  little  protuphism,  and  itjnm 
is  probable  that  a  very  thin  layer  of  protopl&!SiiM| 
everywhere  lies  between  the  sbeath  and  the  myolin. 
Each  internodo  may  be  conceived  as  a  cell,  a  fut- 
cell  accordinj^  to  Ranvier,  consisting  of  membrane. 


Fig.  32— DiflRTira 

of    thi*     Htrtictiira 

of  ncrve-fibrci.     I 

nt)d     II.     medol- 

lattfd.    III,     non- 

inedullHted    fibre; 

8,     "hrtith  i      M, 

myelin,  or    white 

■  ubscance        of 

SciiwaT.n;  Ac.Hti*'   nuclcus, pioi oplaam.  and  fatty  matter,  the  cells  b<  in^ 

cylinder  i    n.   na*  ,         ,.  ,         jju  "j 

arranged  i-nd  to  end,  and  the  axis-cy.inder  pass- 


clfut;  N.  node; 
IS,  inciiiii>n  or 
Sjlimi.it.  (From 
■  prepiiration  of 
tha  nerve-fibre  of 
iifrog;.itdnedwilb 
oitDic  iicid.) 


ing  throuprh  them,  as  a  string  passes  through  a 
series  of  tubular  beada.  The  intemodea  are  shorter 
towards  ihe  termination  of  a  nerve  It  is  important 
not  to  confound  the  nodes  with  other,  imperfect 
divisions,  sometimes  termed  the  "  incisions  of 
S<'hmidt"  (TS,  Fig.  3*2.1).  These  are  oblique,  mcomplet<3  divisioi 
of  the  white  substance.     Many  eiist  in  each  node.     They  are  believf 
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br  loroe  hisU^logiats  to  be  of  artificial  ong:]i]»  but  tbeir  unifonn 
chATSi'tcr  Boems  conclusive  evidt^nce  that  tbej  depend  on  structural 
(OuJitiobt. 

Tbemyelio,  Eanvier  suggeats,  must  protect  tbe  axis-c^liuder,  ainoe 
'*'>  almost  liquid  consistence  will  diffuse  pressure  on  the  nerve.  It 
x\  aUo  bave  an  insulating  action,  wbicb,  while  not  essential  for 
couJaction,  may  render  conducliou  more  perfect,  and  j:*ojssibly  more 
npid.  Tbe  nodal  segmentation  keeps  tbe  almost  liquid  myelin  uai- 
foTmlj  distributed  along  tbe  fibre,  and  permits  nutrient  material  to 
tach  tbe  axis-cjrlinder. 

Tie  "grev  fibres."  "non-mer^ullated  fibres/*  consist  of  an  axia- 
cjlioder,  sbeatb.  and  nuclei  (Fig,  32,  III),  but  contain  no  myelin.    They 
ojOBtitate  tbe  sympathetic  nerveit,  but  some  (probubly  symjtatbetic 
fitirei)  are  found  io  all  tbe  spinal  nerves.     They  are  absent  from  the 
nerves  of  special  sense,  except  tbe  olfactory,  which  contains  no  other 
fibres. 
Thenerve-fibn'3  are   united  into  "fasciculi"  by   delicate  nucleated 
^     MDDectire  tissue,  and  these  fasciculi  are  similarly  connected  iut*)  larger 
H     buodles.  while  the  whok  nerve  is  surrounded  by  a  deusc  connective- 
^t  J^ne  sheatb.     From  thin  a  very  liclicate  *'  sheath  of  Henle"  extends 
H*  Ik  Io  the  single  nerve-fibres  at  the  final  distribution  of  the  nerve      All 
p       these  tracts  of  connective  tissue  are  continuous.     In  them  tbe  blotid- 
I         lesHf's  run  and  nerve-fibres  are  distributed.     These  "  ncrvi  nervorum  ** 
4re  derived  from  the  nerve  they  supply.*     Each  nerve  (*•  including 
iti  sheath")  is  tbos  part  of  the  arcA  of  distribution  of  its  own  fibres. 
PbtsiolootofNebves. — The  first  great fuct  tobekeptiu  view  is  that 
the  axis-cylinder  of  eucb  nerve-fibre  is  the  prolot^ed  process  of  a  nerve- 
cclJ.  which  passes  gradually  into  tbe  axis-cylinder,  without  any  abrupt 
risible   change  in  structure.     This   unity  explains   the  t-ectmdary 
eration  described  in  tbe  next  section ;  the  axis  shares  the  life  of 
cell,  and  canuot  maintain  a  sepai-ate  existence.     Further,  tbe  fibre 
•bArea  all  modifications  in  tbe  nutrition  of  tbe  cell,  manifesting  it 
perhaps  in  a  different  way,  but  never  preserving  a  perfectly  normal 
■tate  if  the  nutrition  of  tbe  cell  is  changed. 
In  the  function  of  nerve-fibres  we  can  see  another  aspect  of  tbe 
^^■une   fact.     Wo  speak  of  cells  producing  and  of  fibres  conducting 
^■iph&t  U  termed  nerve-energy.     Hut  fibres  also  can  produce  nerve- 
mergy.     The  stimulntion  of  a  fibre  is  sufficient  proof  of  this.     More- 
over, if  we  piiss  up  to  the  nerve-cell  we  are   met  by  tbe  necessity  of 
roco^^iaing  tbe  fact  that  this  function  of  the  fibre  is  not  peculiar  to  it. 
^^The  process  of  the  cell  must  con<lUct,  and  tbe  cell  mutt  itself  conduct. 
^ka^^h  motor  cell  of  the  cord  is  part  of  the  path  through  wbicb  tbe 
"nt-rve-enerpT  from   the    brain   passes.     That   which    passes  through 
mast  be  conducted,  however  it  may  be  changed  in  amount.     Even  if 
it  is  renewed,  we  cannot  so  distinguish  this  function  of  tbe  cell  from 
thai  of  the  fibre  as  to  say  that  there  is  not  conduction.     Nor  can  we  stop 
*  Uar«lcy,  Uoy.  Med.  und  Cbir.  8oc.«  J«iiuur^  22,  ISbo. 
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bere.    A  fibre  can  generate  nerre-enerjjT,  and  a  oel!  caa  conduct :  does 
the  whole  function   of  the  two  differ  except  in  deg^ree  ?     If  ther  ^^^H 
of  ibti  same  nature,  and  can  perform  the  same  fuuction,  we  seem  uuabl^H 
to  avoid  the  conclusion  that  the  nature  of  the  fnnetioa  must  be  the   * 
Bame.  and  that  the  differcuc'j  we  recognise  must  be  in  de^ree^ 

The  groat  contrast  between  them  is  not  in  function  ;  it  is  in  vitality. 
Function  differs  onlv  in  degree,  just  as  their  stnicture  differs  in 
degree.  But  the  cell  possesses  an  independent  vitality,  and  with  this 
it  possesses  also  tliat  mrsterious  body — a  nucleus.  Fibres  have  nuclei 
in  abundance  outside  the  aiis-cylindei  ;  they  have  no  nucleus  within 
their  functional  element.  We  seeiu  to  have  in  this  feature  a  vital 
difference,  pregnant  alike  with  meaning  and  effect. 

Further,  so  far  as  is  yet  known,  tbe  cf  Us  within  the  central  nervoDs 
system,  from  which  6bres  spring,  are  those  from  which  they  conduol^H 
Hence  the  direction  of  conduction  is  the  same  as  that  of  degenenitioa^" 
But  this  relation  does  not  exist  everywhere-,   it  is  so  in  the  motor 
nerves,  but  the  sensory  periphernl  nerves  degenerate  downwards  and 
conduct  upwards.     Hfre,  however,  the  conditions  are  manifestly  excep- 
tional.    Their  vitality  depends  on  the  cells  of  ganglia  on  the  posterior 
roots.     These  are  vital  as  far  as  we  can  see  alone  ;  they  are  not  related 
to  function.     The  function  is  towards,  not  from  them.     The  impuli»es 
oome  from  the  structures  in   which  the  nerres  end — titructures  that 
seem  to  be  developments  of  the  axis-cylinder,  far  lower  in  uatur^^^ 
than  nerve-cells*  but  possessing  the  same  power  of   geni'rating  <4^| 
impulse  when  some  form  of  energy  acts  on  them  from  without. 

These  upbearing  nerves  end  peripherally  in  most  cases  by  dividing 
into  many  branches.  Thus  each  fibrij  is  brought  into  much  more 
extensive  relation  with  the  external  forces  than  would  otherwise  lie 
possible,  and  may  end  in  an  amount  of  receptive  material  not  incom- 
paruble  to  that  of  a  nerve-cell  itself. 

The  endings  of  the  motor  nerves  are  those  to  which  impulses  pnKieed, 
and  hence  have  no  relation  to  the  considerations  just  mentioned. 
These  structures  in  some  way  transfer  the  nerve-energy  to  tb^H 
muscular  protoplasm,  at  least  it  disappears  in  making  the  muBcl4^| 
contract;  and  the  only  fa<*t  with  which  we  are  immetlialely  concerned 
is  that  this  must  involve  continuous  molecular  cont-act.  In  such 
continuity  we  probably  have  tbe  means  through  which  the  nutrition 
of  the  muscular  fibres  is  influenced  by  that  of  i  heir  nerves.  ^m 

Lesions  op  Nerves. — Secondiry  Degeneration. — As  we  have  seen,  a 
nerve-fibre  undergoes  the  structural  changes  known  as  "degeneration "^ 
whenever  it  is  separated  from  the  cell  from  which  it  springs.     W4 
have  also  seen  that,  as  a  rule,  the  'legeoeration  is  in  the  directioi 
of  conduction,  t.  e    the  cell  trom  which  the  nerv^-fibre  conducts  itj 
that  which  governs  its  nutrition,  with  the  exception  of  the  sensory 
fibres   in   the    peripheral   nerves.      The    degeneration    is   conunoul 
termed  *'  secondary  "  because  it  is  depemlent  on  a  "  primary  "  lesion  of 
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MofhiT  kind— as  division  of  tbe  nerve.     Degeneration  also  followt 

muf  ilighter  lesions  of  a  nerve-compression,  over-exteDsioD,  and  tbe 

iiie;  but  it  is  not  certain  that  this  is  alwavs  the  same  as  that  wluch 

m  a  total  lesion.     The  secoudarj  degeneration  is   often  called 

rillerian,"   from  the  name  of  the  pathologist  who  fii*st  stndied  it. 

It  If  of  great  importance,  practical  and  theoretical.     The  medullaiy 

*b?atb  breaks  up  into  segments,  and  these  into  smaller  and  smaller 

fngments,    and   tbe    uiiuute  globules   and  granules   are   ultimately 

removed  from  the  nerve-sheath.     This  is  then  empty,  the  aiis-c/linder 

luTiogmlsu  perished  during  tbe  process.     Tbe  nature  of  this  process  of 

deitruetion  has  been  studied  by  Erb  and  others,  but  has  been  chiefly 

eloddated  by  the  researches  of  Kanrier,  and  must  be  considered  in 

noe  detail.     Banvii^r  has  shown  that  it  is  not  a  mere  process  of  death 

or  decay,  but  an  active  process,  a  destruction  of  the  nerve  as  such  by 

tbeprutuplasm  and  nuclei  of  the  iuteruodal  colls  that  constitute  it. 

The  nature  of  the  process  has  been  chiefly  stu^lied  in  animals.     The 

BKMt  important  facta  are  illufitrtLted  in  Fig.  33,  in  which  the  examples 

lure  l»eeu  selected  from  Ranvier's  figures  and  reduced  to  one  tint. 

la  the  rabbit  tbe  fii*st  changes  are  to  be  perceived  at  the  end  of 

twenty-four  hours.      The  nuclei  are  increased   in  size   (An,  B  n) ; 

ike  amount  of  protoplasm  about  them  is  greater  than  normal,  and 

is  ^Dular;    there  is  in  places  a    local  increase  in  the  amount  of 

protoplasm  within   tbe  sbt-ath,  compressing  the  myelin  (A  x,  B  x, 

Cj).    The  nuclei  then  become  detached  from  the  sheath ;  the  proto- 

jilum  everywhere  increases,  and  encroacbt;s  on  the  myelin,  until  here 

uid  there  it  meets  across  the  tube,  c  mpletely  separating  the  myelin 

fA,  lower  part ;  B.  upfjer  part),  and  with  tbe  myelin  the  axis-cylinder 

id).    This  process  then  goes  on  with  increased  rapidity  ;  the  myelin 

M  broken  up  into  smaller  and  smaller  fragments  (C,  £,  F)  which  are 

ill  the  Wtitery  protoplasm,  just  as  oil  forms  globules  in  water. 

'1  1  cueauwhile  continue  to  enlarge,  and  then  divide,  first  the 

iDcleolus  and  then  the  whole  nucleus  (F).     The  two  nuclei   may 

divide,  until  (as  in  Q)  there  are  four  or  more  nuclei  in  each 

mtemode,  instead  of  one  only  as  in  health.     The  small  globules  of 

tty  myelin  seem  to  become  changed  iu  ohemical  composition,  since 

ley  are  siaioed  less  deeply  by  osmic  acid.     Kanvier  suggests  that 

fatty  matter  may  undergo  a  process  of  saponification.    Ultimately 

to  pass  through  the  sheath,  are  tiiken  up  by  connective- 

nnd   lymphatic  cells  in  the   vicinity   (as  in  J),  and  are 

■,  for  the  most  part,  removed.     By  the  time  the  rayeliu  is  in 

globules  the  nuclei  cease  to  multiply.     On  the  removal  of  the 

lucts  of  degeneration  the  sheath   shrinks,  and  looks  empty  in 

but  here  and  there  it  is  enlarged  by  the  nuclei,  protoplasm, 

a  few  rt-maining  myehn  globules  (H).     Hence  in   transverse 

section  many  small  sheaths  are  seen  with  a  few  of  larger  size  where 

lef  have  been  cut  across  at  these  swellings. 

In  the  rabbit  the  first  changes  are  visible  at  the  end  of  twenty.fonr 
TOL,  I.  4 
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hours;  tbe  Bret  complete  interruption  of  the  mjeliu  aud  axis-cylind 
ocuurs  about  the  eud  of  the  secoud  daj  ;  the  process  of  deatructioi 


Fio.  33, 


Fie.  34, 


A    B 


Fio.  33. — A-J,  Dcgen'ratlon  of  iierve-flbres  (oiinlc  add  ftnd*cannIo« 
staiiiiu^).  A,  from  sciatic  of  rabbit  four  da>i  after  g«ctton  ;  B.  C,  s&roc. 
fifty  hours  after  BectioD;  D»  it  fibre  sUincd  with  carmine  only,  to  show 
the  sxii-cylinder ;  K,  O,  Hbrce  from  pigeon  three  days  after  section  ;  H,  two 
fibres  from  pneutnof^astric  of  rabbit  six  days  after  section  ;  Jj  a  Irtnplutio 
call  from  Interfibrillar  connective  tiuiu<>,  containing  globules  nf  myelia 
that  it  has  taken  up.  In  all  tbe  6gure8  », »,  nuclei ;  x,  m,  constrict  tons  of 
the  myelin  produced  by  the  growth  of  the  protopliism ;   ae,  axis*cylinder. 

K,  L,  Rejtenerstion  of  nerve-fibres.  K,  from  pncmnognBiric  of  rabbit 
peveiity*two  days  after  section  ;  L,  from  sciatic  of  mbbit  niuetv  days  after 
section;  e.  roundod  end  of  white  sabstnnce  of  central  end  of  nerve;  «, 
sbcatli :  no,  new  aiis-cylinder.  In  L  ore  two  globules  of  myelin  remaining 
from  the  degeneration  of  the  old  fiUre. 

Fio.  84.  — Degenerating  ftbrca  from  cutaneous  nenres  of  man.  (After 
Pitres  and  Vitillard.)  A,  from  near  a  bedsore  in  a  case  of  flracture  nf  the 
oknil ;  B.  C,  D,  from  the  fifth  nerro  tu  a  caaa  of  neuralgia  and  ulot-mtion  of 
tite  lip;  »,  «•  nuclei.  In  A  Iht:  protoplasm  and  nuclei  are  increased,  and 
llie  myelin  ia  brvjikiug  up.  the  piocesaes  having  proeefded  furthot>t  in  the 
neiglibourbood  of  the  nucleus  in  ihe  middle  of  tbe  6br«*;  in  B  the  •segmenta- 
tion baa  gone  on  to  the  formation  of  globules,  which  in  C  are*  for  tbe  most 
part,  small,  and  many  have  been  removed,  so  that  the  fibre  is  narrow  i 
while  in  D  all  tbe  productn  of  drgeneration  have  been  removed  from  ooii» 
aiderable  tracts  of  the  sheath. 
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considerably  advanced  at  the  end  of  the  fourth  daj,  and  is  fiuishe 
and  the  multiplication  of  the  nuclei  cease*,  towards  the  end  of  tl 
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second  week.  In  peripheral  neri'es  the  changes  seem  to  progreM 
from  thft  lesion  to  the  periphery,  but  within  the  c*?ntral  nervona 
eTstfm  ther  are  said  to  begin  at  the  sume  time  iu  all  parts  of  the 
rJibw.  It  is  uuct-rtaiu  to  what  ext«?nt  the  difference  is  real  or 
kppAreut»  being  simultuneous  in  the  whole  extent  of  the  separated 
portion  of  the  nerve.  They  progreBS  more  rapidly  tit  ils  periphenil 
eilremity  than  elsewhere.  At  the  end  of  the  second  day,  in  the  mbbifc, 
iHinnUtion  of  the  ner\'e  by  electricity  no  longer  causfs  muscular 
ooutraction.  Thus  the  disappearance  of  the  electrical  excitability 
comnides  in  time  with  the  first  complete  Bejjmeutatioii  of  the  myelin 
uui  axis-cylinder.  Thi^  interruption  Qxpkins  what  is  termed  the 
")ou  of  excitability."  It  must  l)o  remembered  that  the  loss  of 
ctmtinaiiy  is  not  tJio  only  cause  of  loss  of  excitability.  (See  p.  52.) 
llibe  ends  of  a  divided  norve  are  broiiglit  quickly  into  perfect  appo- 
sition secondary  degeneration  does  not  occur  in  animals,  and  probably 
cot  in  man.*  Simple  divi&ion  apjteurs  to  be  a  leas  seriona  injury 
tliftTi  the  extensive  displacement  of  myelin  in  a  contusion. 

Thaa  the  process  is  the  result  of  an  active  growth  of  the  nuclei  and 
protoplasm  of  the  nerve,  i.e.  of  the  cellular  elements  of  which  the 
6ePTe  i«  composed.  Why  does  this  occur?  The  determining  cause 
uthe  interruption  of  the  axis-cv Under — its  separation  from  the  cell 
"'  which  it  is  a  prc^cess.  It  follows  equally  destruction  of  the  nerre- 
p^IL  Banrier  points  out  that  the  destructive  growth  of  the  proto- 
fittfOL,  which  follows  loss  of  function  in  the  axis-cylinder,  suggests 
tlat  oormally  its  function  restrains  the  vital  energy  uf  the  cell- 
*)niieot8.  But  it  is  ]>ossil>le  thai  changes  iu  the  nutrition  of  the  axis- 
trljoder  precede  the  segmentation. 

A  process  of  dtfKtractive  cell-activity  suggests  the  idea  of  inflam- 
mation. The  degeneration  may  be  regarded  as  a  process  of  parenchy- 
ms  inflammation.  Several  observers  have  described  other  indiua- 
Ls  of  iutlamniatiou  outside  the  fibres,  especially  increase  of  nuclei^ 
&Dd  accumulation  of  leucocytes  iu  the  interstitial  conuectire  tissue, 
and  eren  in  the  nerve-sheath,  and  also  dilatation  of  the  blood-vessels. 
Soch  changes  are  intense  at  the  primary  lesion.  Their  df*gree  in  the 
nerve  l>elow  the  lotion  is  very  varitible,  and  seems  to  be  proportioned 
to  that  in  the  primary  process.  This  is  another  mode  of  stating  the 
important  fact  that  the  irritative  eharcuiier  of  the  seeondartf  proeesM  u 
\infd  by  the  irritative  nature  of  the  priviary  disease. 
le  process  of  secondary  degeneration  occurs  more  slowly  in  the 
rabVit  than  in  a  bird,  and  seems  tt^  ()e  still  slower  in  man,  in  whom 
it  if  probable  that  complete  segmentation  does  not  occur  until  between 
the  fourth  and  eighth  days.  It  is  certain  that  an  identical  process 
ooccn  in  man.  Changes  in  peripheral  nerves  near  bedsores  and  in 
the  fifth  nerve,  found  by  Pitres  and  Yaillard.  are  shown  in  Fig.  34^  a 
eotnpdrison  of  which  with  Fig.  33  will  show  the  identity  of  the  process. 
It  is  highly  probable  that  after  complete  division  of  a  nerve  in  man  the 
*  8e«  Bowlby,  *  lojuriui  aod  Diseases  of  Nerves/  p.  32. 
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chang^cB  are  the  same  as  in  aDimala.     But  the  most  common  lesion  in 
man  ia  neuritis,  and  in  this  the  process  of  degeneration  is  probablj 
^reatlj  modified  br  the  severity  of  the  primary  lesion  ;  in  some  case* 
it  occurs  rapidlj,  in  others  very  slowly.     In  the  latt-er  cases,  which 
are  chiefly  tho«e  of  focal  neuritis,  the  process  cannot  be  the  s&iue  an 
that  which  follows  division  of  a  nerve.     The  change  in  irritability, 
which  will  be  more  fully  described  in  the  account  of  the  syinptoi 
ia  A  slow  depression,  sometimes  moderate  in  degree.     The  deprt'ssii 
may  be  preceded  by  an  increase  in  irritability.     In  such  cases  there" 
can  be  no  complete  se^mientatioit  of  the  no rve-fibres.     There  must  be 
a  gradual  alteration  in  the  molecular  nutrition  of  the  axis-cylinder, 
changing  its  excitability.     Even  in  severe  cases  there  is  not  usually 
sudden  loss  of  irritability  ;  the  current  nece8sai*y  for  stimulation  hi 
to  be  made  stronger,  until  at  last  in  seven  or  eight  days  the  strongest 
endurable   current   fails   to   cause  muscular   contraction.     But    ws 
cannot  infer,  from  this  alone,  that  there  is  an  actual  interruption  of 
the  axifl-cylinder.     A  stronper  current  might  still  excite  the  nerve, 
because,  as  we  shall  presently  sfe,  when  a  nerve  is  being  regenerated, 
an  axis-cylinder  may  conduct,  and  still  not  be  excitable  by  currents  of 
ordinary  strength. 

All  severe  changes  in  the  nutrition  of  the  fibres  involve  the  intra* 
muscular  nerve-endings  in  the  same  degree.  The  evidence  of  this  is 
that  the  faradiu  irriiabiltty  of  the  muscles  (which  dej^ends  on  the 
nerves  within  tbeni)  presents  changes  quite  similar  to  that  of  the 
nerve-trunk.  But  this  is  not  always  true  in  slight  changes  of  nutrition 
of  the  nerve.  "Wo  shall  presently  see  that  the  slight  altemtions  of 
irritability  in  the  nerve  and  musi-le  do  not  always  correspoud.  The 
nerves  terminate  in  structures  of  special  nature,  and  these  may  w< 
have  some  slight  degree  of  uutritioual  independence. 

Regeneration  may  occur  in  the  nerve  after  the  degeneration  is  ovef? 
It  is  a  slow  process,  occupying  the  second,  third,  and  fourth  m<mth 
after  division.  Accordini?  to  Ranvier,  it  occurs  always  by  the  growth 
of  new  axis-cylinders  from  the  central  end  of  the  nerve  (see  Fig.  33,^ 
E  and  L),  which  ultimately  become  covered  with  myelin.  One  or  motf^| 
new  fibres  may  spring  from  each  central  fibre,  and  these  may  snbdivide^^ 
All  are  enclosed  in  a  sheath  which  is  continuous  with  that  of  the 
central  end  (Fig,  33,  K.  p.).  We  must  assume  that  only  some  of 
these  axis-cylinders  persist  and  achieve  functional  permaneuce.  Some- 
times these  fibres  twist  about,  and  even  turn  back  and  grow  upwards, 
probably  in  the  direction  of  least  resistance.  In  animals,  new  fibres 
tuny  grow  through  a  considerable  extent  of  cicatricial  tissue  between 
the  divided  ends  of  a  nerve,  but  in  man  it  is  doubtful  whether  regene- 
ration of  a  divided  nerve  occurs  unless  the  extremities  are  brought  in 
contact,  or  at  least  close  proximity.  Some  investigators  believe  that 
there  is  a  formation  of  fibres  in  the  peripheml  extremity  independ- 
ently of  the  growth  of  new  fibres  from  tht^  central  end.*     In 

*  E,ff,  hy  NciiuiMiui,  Mftycr,  Ac     A  full  sbktrut  of  llieir  oboervktiuiu  U  gii 
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of  slight  iDJurj,  rcgcaeration  occurs  more  readily ;  in  these  it  is 
probable,  as  we  have  just  seen,  that  degeneration  has  been  ineom- 
fiflte^  The  regenerated  nerve-fibros  n»gaiu  some  conducting  power 
ffkik  thfir  arc  still  much  uarrowor  than  normal,  and  before  Ihev  can 
be  excited  by  electricity. 

MmscUs. — The  degeneration  of  the  motor  nerves  is  attended  by 
chisgeB  in  the  nutrition  of  the  muscles.  These  commence  in  orafter 
tlie  second  week.  The  muscular  fibres  become  narrower,  and  may  be 
R4iioed«  ultimately,  to  one-ihird  of  their  former  width.  An  iocreaae  in 
wiiUh  has  been  said  to  precede  the  narrowing  for  a  few  days.*  The 
tnasrerse  «tnation  becomes  less  distinct,  aud  the  striie  seem  to  be  nearer 
together  tlian  in  hejilth.  The  fibres  may  become  cloudy  or  granular, 
but  do  not  present  actual  fatty  degeneration  except  in  some  very  acute 
(M6S.  If  no  regeneration  of  the  nerve  takes  place,  the  tran  averse 
iination  gradually  disappears,  aud  may  be  replaced  by  a  longitudinal 
ttrialion.  or  the  fibres  may  undergo  certain  chemical  changes,  and  pre- 
leal  a  peculiar  glassy  appearance,  which  has  been  called  "  yitreous 
4*^n*r»tiou."  During  the  progress  of  the  changes  in  the  fibrea,  the 
DU«.'leiof  tbe  sarcolemma  and  of  the  interstitial  tissue  are  increased  in 
Qumber,  and  cellular  elements,  either  newly  formed,  or  migrated  from 
tlw  rnsels,  develop  into  fii)ret(,  bo  that  ultimately  the  muscular  fibren 
ve«*ptirat«d  by  considerable  tracts  of  connective  tissue,  and  a  titate  of 
arrhoda  results.  If  regeneration  of  the  nerve  occurs,  the  muHcular 
cluoges  arc  arrested,  and  the  normal  condition  of  the  fibres  is  slowly 
nsLonHi.  The  amount  of  connective  tissue  in  the  muscle  u  often 
permanently  iucreaaed,  but  the  fibres  are  narrowed  out  of  proportion 
to  the  increase  in  the  connective  tissue,  aud  this  undergoes  contrac- 
tion so  that  the  muscle  is  for  a  long  time  smaller  than  normal,  and  its 
ijiataral  bulk  may  never  be  regained.  If  no  regeneration  of  the  nerve 
[•ocurt*  tbe  muscular  fibres  gradually  disappear;  fibrous  tissue  takes 
[tbeir  place,  and,  slowly  contracting,  permanent  shortening  may  result. 
Ifiituilar  shortening  sometimes  occurs  wben  there  is  partiul  recover)'  of 
nerve  aud  muscle.  In  most  lesions  of  nerves,  other  than  actual 
ivisioD,  some  fibres  recover,  even  though  others  are  permaueutly 


Bo*lbj  (loc  cit.)«  Hnd  aUa  b^  Alloa  Stnrr  in  the  Middletna  Ooldiinith  I^eotnrM 

ir  1887   (•  New  Vork   Med.   Record.'   February,  1887).     By  soino  the  new  axii- 

rrithten  ure  uid  to  be  furniod  by  elongation  of  the  frat^aents  of  the  oUt  ajttij 

otben  frnin  cite  nuolrl  of  the  iheath  of  8chwHnn,  and  npt>oarance«  have  been 

by  Bowlby  (too.  eit.)  in  man  which  seemed  to  hiin  to  bear  thU  interprets- 

Bat    Aiiuvier's   cttrefnl    invcatigtitioni   have    Wen    I'uUy  ounlirmed  by   the 

inote    reaearchea  of    Vanlair  ('  Arch,    de   Itiologie,'   188!j),  atid    it  it  difficult  to 

idrrvtaod  that  perfect  aMtf-c^HnderB  should  be  formed  and  remuio  uiiticitnbie, 

tbe  (>eripherul  segment  certMittly  do«w.     StrDctum  may  be  formed  resembling 

;U*c>lindcn  that  are  not  really  capable  of  the  proper  function.     The   weight  of 

'*   WidiaprDTed  ant)    cunfinned  obaervatirtna  is    very  great.     It  U  pomiible 

ntcMa,  in  tbe  peripheral  part  uf  a  nerve,  is  inllueDced  by  the  eoDDec> 

m  with  other  oerrea  and  tbe  recurrtiut  iuflncnoe  of  anutomoamg:  fibres. 

•  SieinerU  '  Verb.  Phya.  Uea.  Wimtburg,'  ISbB,  No.  10. 


54 


LKSI0N8   OP   NKBVE3 


destroyed.     The  muscular  degenemtion  is  the  result  of  that  of  the 
motor  nenres,  as  described  at  p.  22. 

Symptoms  or  Nerve-ixjcet  and  Deoenebation. — The  symptoms 
that  attend  the  leaiona  of  motor  nerves  aud  the  consequent  degene- 
ration are  of  great  importance.  The  lesion  of  the  nerve  eauses 
l^aralysia  of  the  muscles  supplied  by  it,  due  to.  and  in  propor- 
tion to,  the  interference  with  the  conducting  power  of  the  nerve. 
The  muscles  at  once  become  flabby  from  loss  of  tone,  und  to  this 
atony  actual  wasting  is  added  in  the  course  of  a  few  weeks.  The 
wasting  in  due  to  tbe  reduction  in  size  of  the  muscular  fibres.  If  the 
sensory  nerve-tibres  are  not  interrupted,  the  muscles  become  tender  to 
the  touuh,  aud  pain  is  caused  by  their  strung  coutiaclion,  due  probably 
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FlO.  35. — Type  of  dcprneratiTe  reaction  in  a  case  of  nerve-injury  of  inodo- 
r»t«  seventy.  (After  Krb.)  Munole  irritability  Imweced  Iruni  iiiidille  of 
6rst  week;  faradic,  eitinct  iu  middle  of  third,  reappearing:  in  iituth; 
roltaic,  increaited  froin  middle  of  lecimd  week  urtil  teutli.  tlicn  de- 
preaicd  until  fourteenth.  Nerve  irritahiltty  (chai<Ked  uUke  to  Itoth  cnr- 
reota)  ia  lowered  from  itiiddle  of  first  week,  lost  at  cud  of  second, 
roippeRriiij^  at  vvveuth.     Power  lost  until  eud  of  fifth  wevk. 

In  thU  and  the  toUowintr  figures  the  normiil  dujcree  of  irritahiVily  (aaoer- 
tained  from  tbe  hfaltby  tide)  U  ri-))rtient<Hi  by  the  finely  dotted 
horixontal  line  {nl.);  iHmdic  irrittthility,  V.  by  a  line  of  larger  dots; 
voltaic  irritability,  V,  by  a  broken  line;  M,  muscle;  N,  ncrvi* ;  P, 
power  of  voluntnry  contractiuuj  its  dc^''*'^  ibowo  by  the  rortiral  linee; 
the  asterisk  in>«rkR  the  oceurreuee  of  the  Ipsion.  The  verticil  divlsi'  ns 
reprftent  time  iniervuU.  (Mauy  of  UieM  ludioatiug  Itatien  are  given  only 
iu  aubicquent  fiKiirea.) 


to  the  effect  of  interstitial  inflam  (nation  on  tbe  sensory  nerves,  Wbicli 
end  in  the  conuei'tive  tissue. 

The  most  itniiortuiit  symptoms  are  those  that  are  afforded  by  eleo- 
trical  exiimiimtiou  of  the  muscles  aud  ucrves,  since  they  enable  the 
degenerative  cban^'t's  to  bo  ascertained  and  followed  during  life.  Thi 
altcratious  in  the  electrical  reaction,  consequeut  on  this  degenerati 
have  been  already  briefly  moationed  (p.  24),  but  must  now  be  descri 
in  greater  det;iil.  The  rapid  degeneration  of  a  nerve,  wbich  follows 
severe  lesion,  is  attended  by  a  lo:is  of  irritability  on  electrical  stimu 
lation,  the  loan  beiu^  ihe  same  to  faradism  aud  voltaism.  After  such 
lesions  as  are  common  in  man,  neuritis  for  instance,  there  is  no  sadden 
loss,  such  as  occurs  after  injury  of  a  nerve  in  an  animal,  when  tbe 
nerve  becomes  segnieuted,  but  there  is  a  more  or  less  rapid  dimiuutiou 
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of  excitability,  and  tliu  goes  on  until  no  stimulation  con  be  produced. 
eran  by  ft  strong  current.     The  progressive  changes  in  irritability  may 
be  oonrenieutly  represent-ed  on  a  chart.     Fig.  35  shows  the  typiral 
coursoof  the  vliani^es  of  irritability  in  a  case  of  moderate  severity.     In 
Ihtf  mnscle  (M)  a  fall  of  irritability  (due  to  the  degeneration  in  the 
uerre-endiugs)  iH'cura  simultaneously  with  that  in  the  nerve-trunk  (N), 
and  the  faradic  excitability  becomes  extinct  at  tlie  same  time  in  buth 
nerve  and  muscle.     The  fall  in  voltaic  irritability  is  quickly  arrested 
bj  the  change  in  the  muscular  fibres,  through  which  they  soon  become 
^tfu-e excitable  than  normal  to  the  voltaic  current.    This  chang*.'  usually 
aecura  dumig  the  sec<.)ud  week,  and  the  irritability  continues  to  increase 
daring  the  third  and  fourth  weeks.     At  its  maximum  it  may  amount 
lo    tbrve.  four,  or  five  cells  of  the  battery  i  e.  contraction  cau  be 
obtained  in  the  paralysed  muscles  with  a  current  weaker,  by  so  many 
cells,  than  is  necessary  to  cause  contraction  in  a  corresponding  un- 
affe^rt^iHJ  part.    The  further  course  of  the  uhiinges  in  irritabilily  depends 
on  the  severity  of  the  lesion  and  the  intensity  of  the  degeneration.     In 
a  case  of  moderate  degree,  such  as  is  shown  on  the  chart,  nerve  irrita- 
bility reap|>ear6  about  the  end  of  the  second  month,  usually  after  some 
Toluntarv  ^>ower  is  regained.     It  is  at  first  low,  so  that  a  strong  current 
is  required.     It  gradually  increases,  but  for  a  long  time  continues  a 
little  below  the  normal  degree.     This  return  of  nerve  irritability  is 
aocoQipanied  by  a  corresponding  return  of  faradic  irritability  in  the 
moscles  (i. «.  in  the  intra-muscular  nerves).     The  increase  of  voltitic 
irritability  often  persists  long  after  recovery  of  power,  but  it  lessens 
ifl  faradic  irritability  returns,  aud,  as  shown  in  the  chart,  it  may 
fall  below  the  normal  before  it  ultituately  regains  its  originiil  degree. 
Slight  changes  in  irritability  can  be  ascertained  only  by  a  comparison 
with  the  corresponding  part  on  the  other  side  in  the  same  iudividual. 
Moreover,  when  we  speak  of  excitability  being  "  lost,**  we  mean  that 
ire  caa  obtain  no  stimuUtion  by  any  strength  of  current  that  can  be 
borne.     This  strength  varies  iu  different  persons  and  in  difitert- ut  parts. 
The  more  sensitive  the  part,  the  earlier  irritability  seems  to  be  lost, 
and  the  later  it  seems  to  r(:turu ;  and  the  gn'ater  the  resistance  of  the 
nkin,  the  stronger  must  be  the  strength  of  current.*     In  many  cases, 
if  we  eould  use  very  strong  currents,  the  irritabilily  would  ha  found 
to  be  merely  much  lowered,  although  it  seems  to  be  extinct  when  wc 
c^n  only  test  it  with  currents  of  moderate  strength. 

If  the  lesion  is  very  severe,  so  that  tliere  is  no  recovery,  and  no 
■regeneration  of  the  nerve,  the  loss  of  nerve  irritability,  and  of  the 
far»dio  muscular  irritability,  is  permanent.  The  increase  in  voltaic 
irritability  persists  for  months,  and  then  gradually  falls  as  the 
muscular  fibres  waste,  and  becomes  lower  and  lower  (see  Fig.  36) 

*  Hfnc«  th«  importance  of  nicertaiiiiag;  whikt  cnrrent  ti  vtunlly  pniwing;  bj  ihr 

i«  of  1  pilviinonielvr,  which  vany  be  tbui  used  when  the  compariftOii  with  the  itthtr 

rV  U  mft(l«  by  &  number  of  oelln,  to  ipAre  the  )Mtient  the  lonf^er  &nd  ni'^re  pMinfnl 

vbitib  the  Diure  exact  vuuipurisuu  by  abaulute  curruub  utrengtb  Involves. 
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PiO.  86. — Type  of  ruuctioii  in  ■  ewe  of  complete  and  poniiiiiient  tUriiBge  to 
■  nerve.  (After  Rrb.)  Karly  connie  a«  in  the  bat  dMi^rMin  ;  no  returu  nf 
power,  nervu  irrilubility,  •  r  fnradic  irritability  in  the  iouscIl'.  The  early 
iniTfaite  in  voltair  irritiibtlity  prn^^UttUy  levaenx,  and  at  llie  end  nf  ten 
months  falls  below  the  normal,  but  \a  not  extinct  until  nearly  two  ycara. 

until  ultimutely  no  rtNirtiuu  ciin  be  obtained,  the  fibres  having penshet 
It  does  not  become  extinct  until  at  least  a  year  has  elapsed,  and  some 
times  (as  in  the  churt)  only  towards  the  end  of  tbe  second  yeui 
Often,  when  no  contruction  t-an  be  produced  on  tbe  first  attempt,  aft* 
two  or  three  applications,  disiiuct  contractions  are  obtained. 

The  changes  we  huve  hitherto  considered  are  in  the  degree  of  irriti 
^ility>  "  quantitative  "  changes  But  the  quantitative  increase  in  thi 
muscular  irritability  is  often  accompanied  by  a  chance  in  tbe  order  of 
response,  according  to  the  pole  that  is  applied  and  the  strength  of 
current — a  "  qualitative  **  or  "  polar"  change.  We  have  already  con- 
sidered its  general  characters  (p.  24),  uud  have  seen  that  it  consists 
in  an  undue  readiness  of  response  at  the  positive  pole  f  Anode)  com- 
pared with  that  at  the  negative  pole  (Kathodel  (Fig.  37,  Baud  C), 
tbe  muscle  being  normally  the  uiore  sensitive  to  the  hitter  (Fig.  37,  A). 
Writing  CI.  for  the  closure  of  tbe  circuit,  O.  for  its  opening,  and  C. 
for  contraction,  the  normal  reaction  is — 

(An.Cl.C; 


In  disuast 


1.  K.ci.c,  2.  J  2:o:cv '■■'■"•<'• 


■1 


1.  An.Cl.C;  2.  K.C1.C.;  3.  KOC. ;  4.  An.O.C. 

Tbis  quhlitative  change  is  not  always  present,  at  any  rate  in  recog- 
nisable degree.  Even  when  there  is  a  marked  quantitative  chiiuge,  tbe 
kathodal  closure  contraction  may  still  occur  first.  When  the  change 
is  present,  it  is  only  in  the  muscles,  and  it  must  dei>eud  on  the 
muscular  fibres  themselves.  In  the  motor  nerve  the  kathode.!  res^^mse 
is  always  the  first,  although  a  qualitative  change  has  been  detected  in 
degenerated  sensory  nerves. 

The  muscular  contractions  which  occur  thus  with  undue  readiness 
differ  from  nonnal  contractions,  excited  through  the  nerves,  in  their 
distinctly  deliberate  character.  Instead  of  the  quiok,  lightning-like 
contraction,  the  movement  is  distinctly  longer  in  reaching  its  maximuiu 
and  longer  in  its  duration.  This  difference  is  very  well  shown  in  the 
Accompanying  tracings  of  contraction  (Fig.  37).     Sometimes  a  alight 
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Via.  37 — Tnuring^of  the  miiBrulitr  contrmctloni  in  nerve-deg't'tieration.  (After 
£rb.)  Sa,  Kmbodal  closQre  contraction;  An,  Anod«)  clocure  contmction. 
A.  tndn^  in  bewlth  ;  Ka  inucb  Ntrongfr  thau  An;  contraction!  sudden.  B. 
tnrin^  in  nerve-degvnenititm  with  muilerate  carront.  An  much  greHter  ttiAn 
ika,  the  Utter  ictirrely  vUibl<*.  Contraction  slowi-r,  shown  by  the  mor« 
*4opiog  opatrokc.  C,  the  larae,  with  a  oironi^r  current.  Ka  greater,  hot 
•lilt  lea*  thnn  Am;  thefiluw  chMracter  of  the  contruction  aud  itii  lung  duration 
w«U  marked. 

abnormal  tetanic  oontraction  during  the  possago  of  the  current  also 
ooeor«.  During  the  poriotl  of  incr(»,a8ed  voltaic  irritability  the 
me<chanical  excitability  of  the  fibres  is  often  increa8tid.  If  they  are 
directly  percussed,  they  respond  with  a  distinct  slow  contraction  (Erb). 

Socb  are  the  chan^^es  in  irritaV>ility  which  occur  in  cases  of  nerve* 
lesion  and  degeneration  of  mod^Tate  and  considerable  degrees  of 
seTpfity.  Certain  variations  are  occasionally  met  with,  and  these 
otscur  especially  in  cases  of  neuritis  of  slight  degree.  In  severe  cases 
the  fall  in  nerve  irritability,  which  usually  commences  in  the  middle 
of  the  fir«t  week,  may  not  take  place  until  the  end  of  this  week, 
although  it  may  tben  progress  so  rapidly  that  no  stimulation  can  be 
oblAined  at  the  end  of  the  second  week.  An  example  of  this  is  shown  in 
Fig-  38.  •  Tbe  same  chart,  and  some  of  those  that  follow  it,  illugtrato 
&notber  very  common  variation  from  the  type  above  described.  There 
nuty  bo  no  fall  in  the  vohaic  excitability  of  the  muscles  before  the 
cuuiuien cement  of  the  degenerative  increase.  Indeed,  this  initial 
fall  ia  as  often  absent  as  present.t     The  change  in  the  nutrition  of 

*  This  and  the  roUowinK  clurti  are  from  rases  of  neuritis  of  the  facial  tiervc. 

t  Tit*  fall  ftrtfifu  to  sn}()^t>st  that  the  voltaic  irritability  of  the  muarulnr  flhrefl  \» 
illy  below  that  of  the  nerve*endin^,  and  thin  is  intrinsically  prohuble.  The 
preStfDce  or  absence  of  the  fall  may  depend  on  the  mpldity  with  which  the  nerve* 
«r»din(^  dfgent-Tate.  Some  facts,  iiioreoTcr»  that  have  come  under  my  notice, 
gttge^tl  that  the  motor  nervH-rndin);t  ^xuaoas  some  nutritional  differeiiC4;  from  tha 
Ahrv*^  in  cou>equt^itee  of  whl<-'h  the  rvUtive  eonditiuu  of  the  two,  especially  as 
rv^rda  excite hility,  vatiet  In  different  caiea,  especially  In  tbe  early  stags. 
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the  muscle  may  then  coincide  with,  instead  of  rucceeding,  the  degene- 
ration of  the  Derve-endiogs  (Figa.  38,  40).  Soraetimes,  if  the  degene- 
ration ii  rapid,  there  is  an  interval  of  a  few  days  before  the  seoondarv 
changes  in  the  mufiole  Ixave  reached  the  degree  necessary  to  produce 
increased  irritability.  In  a  slight  degree  of  degeneration,  the 
increase  in  the  voltaictrritability  of  the  uuacles  may  be  postponed 
for  a  week  or  more  after  the  uerre  irritability  begins  to  fall,  and  until 
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FlO.  38. — Severe  neuritis^  parnlysiB  complete  for  monthi;  rfirftvery  imper- 
fect. IrritHbtlity  of  nerve  normal  during^  Hrst  week;  fell  rapidly  during  the 
■eoond;  lost  nt  its  dose.  SimaltHiieuus  increase  in  voltaic  irritability.  Tb>* 
divisions  on  the  left  Kide  rcprfient  cells  of  the  vnltaic  hittterv,  atid  half- 
centimetres  of  the  secondary  coil  of  isiOhrer*!!  induction  appamtut,  in  this  and 
the  following  chtirta. 

Fig.  39. — Slig-ht  neoritis;  slight  return  of  power  on  seventh  day,  slowly  in- 
crrastnfT :  uoruial  in  fl'th  week.  Mnscle:  faradic  irritability  Ic^senine'  from 
fonrth  daVi  lost  on  t)fte»iith,  reapf^nring  on  twentieth.  Vultaii*  iriitiilitlity 
nnrmHl  till  twelfth  day,  then  auk^imiitt'd.  KervP'trunk  :  lowered  frutii  fourth 
day  without  initial  iuorcuse,  reappeuring  on  twenty-third  dsy ;  olianged  alika 
to  faradism  and  voltiiisin. 
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the  rise  occurs  the  voltaic  irritability  of  the  muscles  may  remain 
normal,  eveu  when  their  faradic  irritability  falls  with  thut  of  the^ 
nerve-trunk.     An  instance  of  this  is  shown  in  Fig.  39. 

Wlien  the  nerve-lesion  is  vei 
slight  in  ilegree,  the  fall  in  nerve 
irrittibitity  may  lie  preceded  b^ 
a  rise,  which  may  U>  far  gr«a 
in  degree  than  the  subseque 
fall.     The  fati  may  indeed  1>e  no' 
only  slight,  it  may  be  altogether 
absent,  so  that  the  rise  consti- 
tutes the  only  symptom.     Thi 
Fio.40.—i*lii!;ht  neuritis;  power  not  entirely  initial  increase  in  irritubitity 
lost  nndlMco.ni.gnor..aiauri«Kthethi.u     ^  considerable  interest  as  th 
week.     Slight  d«ic.  react,  in  mudcle  devo-  «»    k" 

loped  daring  second  nerk,  and  conrintu-tl  nianifeBtution  of  the  sUghtcht 
till  seventh.  Nerv©  irritability  incrensed  dptrrt^e  of  alteration  iu  the  nutri- 
duriiig  second  week,  ptsaing  during   tliu      «  *  c\  «       t 

third  into  trinuicnt  doprrasimi.  the  vol-  ^1^"  ^^  nerve-hbres.*  It  may 
taicirrituhility  fulling  murt!  limn  the  fuTrt'  last  for  a  few  days  or  for  two 
^*^  wei'ks    (Fig.    40),    and    I    have 

once  known  it  to  continue  for  five  weeks  (Fig.  41).     Although  the 
*  A  ilmtlar  cbango  is  met  with  in  soma  ceiitrul  diseases,  as  chorea  and  pftralyiit 
sgitani. 
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fta.  41. — Slight  neariUi;  quick  wcorery  of  pnwerdtirnir  third  MTid  fourth 
vrelu.  Drfren.  re*rt.  in  miiftcles  prnt^iit  nt  the  eiul  uf  the  (lenind  Moek, 
•k>wly  Ivtenin^,  but  pr^ent  in  >liiirht  rlcft:r>e  until  tbe  fourth  inomb. 
Cim«idrr%hle  IncrpasL*  in  irriiBb>lit\  in  the  nerve-trunk  hI  the  t-nd  of  tho 
■eonnd  week*  grefttMt  to  the  fftmlic  ibock  (crouei)  and  luting  until  the 
Sfth  week. 

ebtoge  in  irritability  of  the  nerve  is  usually  tbo  same  to  both  rur- 
reats,  a  partial  exception  to  this  rule  is  presented  by  the  increase 
m  irritability  we  are  now  cfmsidering  The  change  ia  not  always 
itti  tM|ual  to  faradism  and  to  voliaiam.  and  it  is  frequently  much 
marked  to  the  isolated  faradlc  shocks  than  it  is  to  either  the 
voltAic  current  or  the  rapid  succeasiou  of  shocks  that  constitutes  the 
Undic  current.  This  is  shown  very  strikingly  in  Fig.  41,  arid  in  less 
degree  in  Fig.  43.  In  the  formt-r  the  irritaliility  to  tho  two  currents 
«u  the  same  ;  in  the  latter  that  to  voltaism  was  distinctly  the  greater. 
IfasTQonoe  met  with  a  slight  but  distinct  and  prolonged  diminution 
mfAmdic  irritability  when  no  change  could  be  found  to  voltaibm  (see 
i2),     Bernhardt  has  observed  lessened   irritability  to  farad  tsm 
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Fro.  43- — Slight  neuritis;  power  refined  during-  the  rceond  week* 
Deif.  T«act.  in  mas*  le  di-tiitct  on  ci^hih  day.  loiis^eniiig  durinir  second 
wtl  third  weeks.     Nerre :  lowered  f*mdi..,  nnrmnl  voltaic  irritiil.ilitj. 

Pio.  43.  —  Very  flight  neurit!*.  Nach»iufo  In  muxouliir  iniiahiUty  ;  irpi- 
tAbility  of  ncrvc-triiuk  titciuiKed  from  fourth  to  eighth  day.  oioit  to farodio 
ihock  ^crossvs)*  leut  to  farudic  current. 

*itb  distinri  increase  to  yoltaism  in  an  ulnar  n(*rve  the  seat  of 
^JTauiaatic  paralysis.  In  one  singular  case  of  double  facial  palsy,  with 
*<^Dess  of  the  limbs,  and  cliangcs  in  their  muHctilar  irritability, 
tlie  Yollaic  excitability  of  the  facial  nerves  was  not  lessened,  although 
^^ndic  irritability  was  lost  to  such  a  current  as  could  be  borne.  The 
t><«  was  probably  one  of  non  alcoholic  peripheral  neuritis.* 
'  I3m  efawrvslioDS  wure  m&do  with  greut  care  Kud  with  full  knowledge  of  % 
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Horeover,  the  law  tbat  the  faradic  irritubility  is  cbaoged  in  tLe 
same  degree  in  tbv  muscles  (tiervte-endiags),  and  in  the  uerre-truuk, 
is  also  not  always  true  of  slight  cases.  The  muscle-uervea  mav 
present  no  change  when  the  excitability  of  the  nerve-trunk  is  consi- 
derably increased  (Fig.  43).  Tbe  probable  signilioance  of  this  differ- 
ence has  been  already  mentioned  (pp.  52  and  57,  note). 

The  electrical  excitability  of  a  m^rve  aud  its  power  of  couduo- 
tion  are  usually  lost  together.  But  when  a  nerve  is  recovering 
from  a  local  lesion,  aud  regeneration  is  in  progress  below  the  leaioDfj 
some  power  of  conducting  the  voluntary  stimulus  may  return  inj 
the  peripheral  portion  before  it  becomes  excitable  by  any  form 
electricity.  This  seems  to  show  that  the  nerve-fibres  can  con- 
dvict,  that  is,  pass  on  the  ner»e-force  they  receive  as  such,  before 
they  can  produce  nerve-energy  in  response  to  the  influence  of  a 
"  stimulating"  force  acting  on  them.  Another  rare  anomalous  god< 
dition  has  been  noted  by  Bernhardt  and  Q-riiuVjerg,  in  recent  cases  oi 
nerve-injury.  When  the  lesion  arrests  all  conduction  of  the  voluntary 
stimulus  a  strong  faradic  stimulation  of  the  nerve  above  the  lesion 
may  still  cause  sliglit  contraction  in  the  paralysed  muscles.  It  is' 
probable  thatthiH  difference  is  simply  one  of  strength  of  stimulus,  and 
tbat  the  nerve  impulse  generated  by  the  electricity  is  stronger  than 
that  descending  from  the  brain. 

Recovery  of  tbe  nerve  is  attended  by  gradual  restoration  of  powei 
over  the  muscles,  the  nutrition  of  which  slowly  improves;  but  if  th^j 
wasting  has  been  considerable,  a.  long  time  elapses  before  they  regain 
their  normal  size.  Indeed,  aa  already  stated,  they  may  be  always 
somewhat  smaller  than  the  corresponding  muscles  on  the  umiffected 
side.  Curious  Hceoudary  spasmodic  symptoms  are  common  aft^^r  palsy 
of  the  facial  nerve  {q.  v.) — spontaneous  muscular  contractions,  and 
asBOciiited  over-action  of  the  affected  muscles.  This  associated  over- 
action  is  very  rarely  met  with  after  palsy  of  the  nerves  of  the  limbe, 
but  coarse,  fibrillary,  muscular  cuutractions,  aud  a  teudency  to  crump, 
are  not  uncommon,  and  may  persist  for  years.     (See  also  Neuritis.) 

Sensory  sympiomg  also  result  from  lesions  of  tbe  nerves  tbat  contain 
aenstiry  fibres.  The  interruption  of  the  fibres  arrests  conduction,  and 
causes  loss  of  sensation  in  the  part  suppUc-d  by  the  nerve,  just  as  it 
causes  mot^r  palsy.  But  a  slight  lesion  of  a  mixed  nerve  may  causa 
persistent  muscular  paralysis,  and  sensation  bo  unaffected,  or  im- 
paired only  in  slight  degree,  and  for  a  short  time.  This  result  is 
80  frequent  that  we  cannot  ascribe  it  to  a  difference  in  the  relative 
damage  to  the  motor  and  sensory  fibres.  It  must  be  due  either  to  the 
fact  that  tbe  neusory  fibres  recover  more  readily,  or  that  a  slight  dej^ree 
of  conduction  may  suffic*  for  the  stimulation  of  the  sensory  centres  in 
the  brain,  and  not  for  that  of  the  muscular  fibres.  There  is  also  a 
third  hypothesis,  and  that  is  a  difference  in  the  sensory  and  mot-or 
frequent  toiirce  of  fallacy — thediffuRion  of  the  voltnio  rarreiit  to  tbe  mutclps  them- 
•elves.    Cyon  hai  observed  a  tiuiUr  change  tifler  injury  to  a  nerve  in  an  aniniaL 
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im|>tils«s  in  phvBiological  obaracter.*  In  another  class  of  cases, 
however,  we  must  seek  »  different  explanation  of  the  persisteiico 
of  seiuibility  in  the  area  sup])li«d  hy  the  nerve.  There  may  be  no  loss 
even  when  a  nerve  is  comj.ileteIy  divided.  Tbis  is  observed  chiefly  near 
iKr  extremity  of  a  limb.  It  can  only  be  explained  by  what  is  termed 
**r*cunvnt sensibility."     Anastomoses  exist  between  theterminal  fibres 

different  nerve-trunks,  and  it  would  seem  thut,  in  someindiTidnals, 
connection  of  sensory  fibres  suffices  for  conduction.  Tbus.  of 
wo  porsons  in  whom  the  ulnar  nerve  at  the  wrist  has  been  divided,  one 
iD»y  have  total  anesthesia  in  the  fingers  supplied  by  tho  nervet  and  in 
tbe  other  there  may  be  little  or  no  loss. 

Tbc  peripheral  segments  of  the  sensory  fibres  degenerate,  like  the 
motor  nerves.  We  cannot  test  them,  and  ascertain  the  degeneration 
in  Ibe  same  way,  in  severe  lesions,  because  their  stimulation  cannot  be 
p«roeired.  Nevertheless  an  altered  polar  reaction  has  been  observed 
in  slight  cases,  analogous  to  tliat  which  occurs  in  the  muscles.  A 
is  produced  with  the  positive  pole  by  a  weaker  current  than 
llreil  with  the  negative  pole.  In  some  ciises  of  nerve-injury 
aod  neuritis  a  delay  in  conduction  of  pain  may  be  observed. 

Increased  sensitiveness  in  the  area  of  distribution  of  the  nerve, 
with  or  without  spontaneous  pa-in,  is  very  common  in  cases  of  partial 
Ie«i4*ns  of  nerves.  It  must  be  referred  to  the  morbid  chunges  in  their 
fibrvs,  ullemtions  in  the  nutrition  of  the  axis-cylinder  or  nerve-endings, 
probably  analogous  to  the  slight  changes  in  the  motor  nerves  which 
increase  tlieir  excitability.  Pain  and  tenderness  of  the  nerve-trunk 
an*  Also  frequent  in  the  same  cases,  due  no  doubt  to  the  increased 
fi«asitiTen«B8  of  the  "nervi  nervorum"  distributed  in  ihe sheath.  The 
sheath  of  each  nerve  is  part  of  the  distribution  of  its  own  fibres,  and 
ibD»e  that  end  in  the  sheuth  seem  to  be  very  readily  deranged.  We 
fibnU  Bee  the  importance  of  this  consideration  in  relation  to  neuritis 
and  neuralgia.  The  pains,  both  local  and  distant,  are  sometimes 
refy  aerere  and  persistant. 

B^ex  Action. — All  lesions  of  nerves  abolish  reflex  action  in  the  area 
of  tbe  distribution  of  the  nerve  affected.  Myotatic  irritability  is  also 
lost,  from  damage  to  either  the  motor  or  sensory  fibres  concerned,  and 
this  tuHS  may  persist  long  after  the  other  symptoms. 

Va^ihmotoT  and  trophic  disturbance  occurs  frequently  in  consequence 
of  leaioQA  of  nerres.  The  vaso-motor  nerves  run  in  the  mixed  nerve^ 
tronkn,  and  suffer  with  the  other  fibres.  The  general  character  of  the 
(lislurl>aDce  has  already  been  described  (p.  22).  When  the  lesion  is 
acut^and  irritative,  vascular  dilatation  and  an  increase  of  temperature 
occur  at  firsts  and  are  followed  by  passive  hyperemia  and  lowered  tem- 
perature. There  may  be  oedema,  and  an  increased  secretion  of  sweat. 
The  changes  in  the  skin,  acute  and  chronic,  are  those  that  have 
been  already   described.     *'  Glossy   skin."   red,  smooth   and  thin,  is 

■  Th«  experiments  of  Leoderiti  ('Zeitarhr.  f.  klin.  MvH.,*  Ltd.  iii)  merely  confinn 
tite  lAci,  >itd  du  noi  rc4Uy  expUiu  it,  u  be  uid  otbeiK  huve  wwuuiefL 
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and  is  fr^-quently  accompanied  by  atrophy  of  tli 


especially  common, 
subcutaneous  tissue,  and  perhaps  of  the  bone,  so  that  the  finger-ttps 
become  narrow,  and  present  an  aspect  that  is  rery  characteristic. 
Bui'ning  pain,  with  tenderness,  often  accompanies  the  change,  and  may 
continue  for  long.  Oiieasionally,  instead  of  l»ecoming  thin,  the  epi- 
dermis increases  in  thickness,  the  nails  often  Ix'corae  thick  and  rough, 
and  present  transverse  or  longitudinal  furrows.*  In  parts  where  there 
18  much  subcutaneous  tissue  this  may  also  become  thickened  and 
have  a  peculiiir  doughy  feel,  resembling  tbat  met  with  in  myxcedema. 
The  growth  of  the  hair  may  be  lessened  or  increased.  Sloughing  of 
the  skiu  is  far  less  common  than  in  central  diseases,  but  vesication 
occurs  with  extreme  readiness,  and  sumetimes  vesicles  or  bullic  appear 
to  form  spontaneously.  Ulcers  result  which  erode  and  destroy  the 
tiBfituea,  especially  of  the  fin^'er-ends.  Mustard  plasters  also  blister 
the  skin  more  readily  than  in  health.  It  is  important  to  remember 
these  facts,  bec-aune  the  afFection  is  one  in  which  hot  applications  are 
often  recommended.  A  gentleman  dislocated  his  shoulder,  and  either 
by  the  displaced  bone,  or  in  tho  reduction,  the  brachial  plexus  was 
seriously  injured.  The  muscles  of  the  hand  wasted,  and  the  skin 
became  glossy.  He  was  advised  by  a  surgeon  to  bathe  the  hand  daily 
in  hot  water.  One  day  his  wife  bathed  it  in  water  which  to  her  was 
pleasantly  warm,  and  which  caused  him  no  discomfort,  but  the  result 
was  that  the  hand  was  covered  with  blisters,  and  ulcers  were  left 
which  did  not  heal  for  months. 

The  joints  often  suffer  in  their  nutrition.  Acute  inflammation,  such 
as  occurs  sometimes  in  spinal  affections,  is  rare,  but  chronic  changes  in 
the  joints  are  frequent,  with  much  tendernesa  ;  alterations  in  the 
articular  surfaces,  and  fibrous  adhesions  result,  which  limit  move- 
ment. When  the  muscular  wasting  is  slight,  the  condition  may 
resemble  a  primary  joint  uffection,  and  this  mistake  in  diagnosis  is 
sometimes  actually  made. 


INJURIES  OF  NERVES:  COMPRESSION. 


Traumatic  lesions  of  nerves  are  in  the  province  of  surgery.  They 
belong  to  the  physician  only  in  so  far  as  their  eflfects  are  produced 
by  the  agency  of  a  neuritis,  the  niecbantcal  origin  of  which  may 
escape  notice.  Neuritis  is  described  in  the  next  section.  A  word  is 
needed,  however,  on  the  subject  of  siniplc,  &low  compression  ofnen'es, 
not  because  the  sympioms  are  grave,  but  because  they  often  give  rise 
to  very  grave  mental  concern  on  the  part  of  the  patient,  and  to  occa- 
sional donbts  in  the  mind  of  his  medical  attendant.     Sudden  compres- 

*  Several  excellent  illuitrationi  of  those  chaitgoa  are  given  hy  Bowlby,  loc.  cit., 
where  aleo  R  fall  Nocouut  of  tr«uin«tio  leeioni  1i  given. 
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t  bruises  tbo  nerve-fibres,  and  only  concerns  na  as  a  cause  of 
tii.  Slow  pressure  on  any  nerve,  boweeer  sliglit.  if  maintained 
fnri  time.  caaseB  a  familiar  tingling  in  the  region  of  distribution  of 
it»  fibres.  *^ften  with  a  sense  of  warmlb,  witbdiuordered  sonsiitions  and 
em  a  loss  of  seusibibtv  in  tbe  skin.  Often  tbis  ia  acuoiiij)auiedbyau 
iwbilily  jirojwrly  to  put  in  action  tbe  muscles  that  are  supplied  by  the 
news.  All  tbe  symptoniH  pass  an^ay  in  a  few  minutes,  a  sense  of  cold 
snd  la  inability  to  direct  movementB  being  often  tbe  last  effects.  If 
ibfrdo  not  pass  away,  the  persistent  effects  are  ascribed  tu  a  neu- 
nti»  BU'.*h  as  ia  produced  by  any  other  cause. 

But  neuritis  ia  not  the  primary  lesion,  and  tbe  initial  symptoms 
ire  not  produced  by  the  agency  of  inflanimiition.  Hence,  when 
ther  peniiat,  it  is  doubtful  whether  we  should  ascribe  tbcm  to  tbe 
itrfUmmation  unless  they  occur  after  an  interval.  The  nifchaniam 
by  which  the  tingling  and  early  sinffistheaia  are  produced,  probably 
CUHM  slto  tbe  lasting  symptoms.  Tbe  compression  no  doubt 
fftDies  ansmia.  but  tbe  known  soiisitiTeneAS  of  nerves  to  mot-banical 
rtimuliilioti  niakes  it  probable  that  tbe  effects  are  chiefly  p<roduced 
hy  the  mechanical  influence  of  the  pressure  on  tbe  elements  of  the' 
a«rTo>fibrjM,  and  that  a  compression  for  a  few  hours  has  such  an 
eieet  in  separating  the  molecular  elements  of  tbe  white  substance, 
M  to  let  up  a  secondary  degeneration  of  the  same  cbaract^i  as  that 
vbcb  results  from  division  of  a  nerve.  Tbe  neuritis  is  thus  no 
more  tbe  cause  of  symptoms  in  compression  than  in  division.  In 
och  there  is  a  displacement  of  molecules  interrupting  conduction. 
Ttiis  is  also  tbe  conclusion  of  Weir  Mitchell,  who  found  that  a 
I'Mirarfl  of  eighteen  to  twenty  inches  of  mercury  for  twenty  seconds 
I  tUlished  tbe  power  of  conduction,  though  only  for  a  few  minutes,  in 
■  ipiie  of  conspicuous  change  in  the  white  substance.  The  latter  is 
r    ttill  greater,  and  tbe  effects  more  enduring,  in  a  contusion. 

Tbe  cause  of  the  tingling  in  the  region  of  distribution  of  the  sciatic 
terre  is  recognised  when  it  is  due  to  pressure  by  sitting.      But  it 
iioilieiwiBe  when  the  pressure  is  on  tbe  nerves  of  the  arm  and  is 
pnxlncod  during  sleep.     The  tingling  may  be  felt  in  the  region  of 
Ibe  ulnar  nerve,  in  consequence  of  flexion  of  tbe  elbow,  or  in  the 
wbole  hand  from  the  pressure  on  the  nerves  of  the  brachial  plexus 
<*')  the  side  on  which  the  patient  ia  lying.     Waking  up  with  the 
^liog,  and  sometimes  with  cramp  or  powerlessness  in  the  band,  he  is 
'^turaily  alarmed.     The  diagnosis,  however,  is  rendered  easy  by  the 
"bilateral  character  of  the  symptoms,  and  by  the  fact  that  they  are 
***fty»  felt  on  the  side  that  is  bearing  the  weight  of  the  body.     The 
'.'^niptoms  are  produced  much  more  readily  when  the  general  health 
^  ^>ad;  they  last  longer  and  more  often  eud  in  neuritis.     The  pres- 
'UriQ  of  crutches  on  the  brachial  pUxus  may  bave  the  same  effects. 
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INFLAMMATION   OF   NERVES:  NEUEITIS. 


Neuritis,  or  iaflammation  of  uerrea,  presents  various  charac 
vrhicb  bare  led  to  the  dislinction  of  numerous  forms.  The  inflam- 
mation of  single  nerves  usuallv  begins  in  tbe  outer  sheath  of  the  nerve, 
and  this  haij  been  divtiuguished  as  "periueuritiH."  It  may  involve 
also  or  chiefly  the  connective  tissue  between  the  bundles  of  nerve-fibres 
("interstitial  neuritis"),  or  the  nerve-fibres  themselves  ("  parenchy- 
matous  or  degenerative  neuritis'*).  Some  forms  of  neuritis  have  a 
tendency  to  ascend  the  nerve,  and  this  variety  has  been  termed 
"aseeuding  neuritis"  or  "  neuritis  migrans."  One  nerve-trunk  may 
be  primarily  affected,  or  many  nerves  may  suffer  at  the  same  time. 
The  latter  conditioo,  "primary  multiple  neuritis,"  is  of  great  import- 
ance, and  will  be  desL'ribed  in  a  sepiirate  section. 

Most  forms  of  neuritis  may  be  either  acute  or  chronic.  Acute 
neuritis  usually  subai<leR  into  a  chronic  stage,  and  its  symptoms  may 
thus  persist  for  a  long  time.  Other  varieties  that  have  been  distin- 
guished dej>end  upon  the  cause  to  which  tbe  inflammation  is  secondary. 
Thus  we  have  cancerous,  syphilitic,  gouty,  diabetic,  aud  other  forms. 

Oa-USBB. — Injury  causes  more  or  less  inflammation  which  occun 
readily,  and  follows  very  slight  damage.  Neuritis  may  thus  be  set 
up  by  all  sorts  of  wounds,  by  contusions,  by  compression  from  with- 
out or  by  adjacent  stuttures,  and  by  over-extension  of  the  nerves. 
Those  nerves  that  pass  by  joints  are  liable  to  injury  from  disloca- 
tions, either  by  the  displacement  of  the  bones,  or  during  reduction. 
In  fractures  the  nerves  may  be  injured  directly,  or  may  be  compressed 
by  the  caltuH  that  is  formed.  Nerves  are  sometimes  damaged  by  & 
violent  contraction  of  the  muscles  through  wliich  they  pass.  It  ia 
probable  also  that  muscular  effort  excites  neuritis  in  other  situations, 
especially  in  persons  who  are  predisposed.  Moreover,  a  strain  on  the 
fibrous  1  issues  of  joiuts,  fasciae,  &u.,  may  set  up  inflammation  in 
them,  wUich  may  sj^read  to  tbe  nerves. 

Neuritis  may  arise  by  extension  from  adjacent  inflammation.  The 
nerves  near  suppunitiiig  joints  may  bo  involved,  and  even,  it  is  said, 
those  that  pass  by  a  joiut  the  seat  of  simple  inflammation.  The 
latter  ia  certainly  rare.  Thy  intercostal  nerves  have  been  affected  by 
eitenaion  from  an  inflamed  pleura.  The  cranial  nerves  and  the  spinal 
nerve-roots  are  involved  by  extension  from  the  membranes. 

Exposure  to  cold  is  another  cause  of  neuritis.  It  is  then  often 
called  "  rheumatic."  Tbe  nerve,  or  rather  its  sheath,  may  be  primarily 
affected,  or  the  first  effect  may  be  inflammation  of  the  faaciw,  from 
which  the  inflammation  spreads  to  the  nerve-sheath.  Persons  who 
are  liable  to  muscular  rheumatism,  and  those  who  are  gouty,  snffer 
thus  with  especial  frequency.     But  exposure   to   cold  also   acts  in 
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way.  by  causing  a  blood-stafce  which  acta  on  many  nerves  at 

e  same  time.      Many   general   diaeBses    have   a  similar   {HDwer   oC 

caacing  either  an  isolated  or  a  multiple  neuritis.     It  is  through  this 

mgencj  that  diphtheritic  paralysis  is  produced,  and  the  same  eSect 

may  be  due  to   the  presence  of  other  toxic  material  in   the   bloodf 

metallic  poisons,  alcohol.  &o.,  an  account  of  which  will  be  found  in 

the  section  on  **  multiple  neuritis.'*     When  an  isolated  neuritis  occurs 

during  an  acute  disease  it  is  probably  produced  through  the  agency 

of  compression,  unnoticed  during  the  prostration.     Neuritis  has  also 

be^n  found   in  the  vicinity  of  bedsores   (Pitres),  and  though  pro- 

bftblv  due   to    pressure    may  be  part   of    the   mechanism    by  which 

tb«j  are  caused.     Some  chronic  general  diseases  cause  only  isulated 

nedritis. — either  simple,  as  that  which  is  due  to  gout  (when  the 

genenl  ditease  must  be  regarded   chiefly  as   a  pre^lisponent)  ;  or 

ipeciaU  u  syphilitic,  cancerous,  or  leucocythffimic  neuritis,  in  which 

there  it  an  infiltration  of  the  nerve  with  the  special  tissue-element 

chftncteristic  of  the  general  disease. 

The  characters  of  the  simple  isolated  form  constitute  the  chief 
luljVc't  of  this  section. 
,  PiTMOLooicAL  Anatomt. — The  changes  differ  according  as  the 

H  inflaaimatiou  affects  primarilj^  the  udveutitial  connective  tissue, 
H  "nirentitial  neuritis,"  or  the  fibres  themselves  in  the  *' paren- 
H  c^^DAtous  "  form.  Isolated  neuritis  is  generally  adventitud.  and 
^^^p  Ite  first  described.  In  acute  inflammation  the  affected  part 
^^ffltfce  nerve  is  red  and  swollen.  The  redness  depends  on  distended 
fmolfl,  which  may  be  visible  on  the  surface.  The  swelling  is  due  to 
cedema,   or   to   a  sero-fibrinous 
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eaadftdon,  sometimes  jelly-like 
m  aspect,  'llie  microscope  shows 
l«ococyte-like  corpuscles  sur- 
rounding the  vessels,  infiltrating 
the  Kheatb  (Fig.  44)  and  ac- 
amulating  between  it  and  the 
wne.  There  may  be  even  snwiU 
atmrasations  of  blood.  These 
()uu)ge«  may  be  limited  to  the 
ibeath  in  what  is  called  "  peri- 
OBiirilij,"  or  may  extend  into 
the  substance  of  the  nerre  in 
"tat^rititial  neuritis."  In  the 
Utter  case  the  lymphoid  cor- 
puiclM  infiltrate  the  septa,  and 
^y  even  be  seen  in  the  sub- 
■t»iioe  of  the  fasciculi,  l>etween 
™  tterre-fibrea.  These  changes  may  be  continuous  along  a  con- 
"demlile  tract  of  the  nerve  (diffuse  neuritis),  but  more  frequently 
are  chiefly  market!  at  certain  places,  which  are  separated  by  por- 
I.  5 
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Fro.  44.— Xcuritis :  do^norntinn  of  nerve- 
fihr«9,  the  nijotin  broken  up  into  mnasM. 
^lobulei,  and  gnnalea.  Acctimal»tioD  of 
leucocytes  in  ncrrc»heath.  From  n  cai« 
of  multiple  nctiritti.     (After  I«cyden.) 
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lions  of  the  nerve  wbicli  are  ao  little  affected  as  to  appear  to  the  naVed 
eye  to  bo  uormal  {"  focal  "  or  **  disseminated  neuritis  ").  The  foci  of 
iuflaiamiitioit  are  cliieflv  situated  at  placeu  where  the  uerre  turns  round 
»  bone,  or  emerges  from  canals  or  fasciiB,  or  divides. 

The  extent  to  which  tho  nerve-fibres  suffer  varies  much.     Th 
usually  present  little   change  wbeu   the  iutlamination  is  limited  to 
the  aUyath.  unlfss  ihe  nerve  lies  in  a  l>ony  canal,  or  in  rigid  fibr  ua 
tiasui',  within  which  the  sheath  cannot  expand;  its  swelling  then  exe 
pressure  on  the  fibres.     Whoa  the   infiamination   is  interstitial  t 
fibres  Muffer  more  readily,  althou<;h   not  invariably.     On   the  oth 
hand,  they  are  sometimes  found  much  altered,  when  the  couuoctiv. 
tissue  elements  are  but  little  at^'ei-tM.     In  this  case  the  infiammali 
is  "  parenchymatous "  aud  begins  in  the  nerve-fibres,  the  iiiterstit 
tissue  beioij;  secondarily  involved  or  unaffected.     The  changes  in  t 
fibres  are  almost  the  same  as  in  degeneration   (Figs.  33  aud  34). 
It  was  pointed  out  how  closely  the  two  processes  of  inflamtnalioa 
and  degeneration  are  eonnected,  and  how  difficult  it  is  to  separate, 
or  even  to  distinguish  them,  in  many  cases.     The  myelin  of  the  white 
substance  first  breakn  up  into  segments,  more  or  less  elongated.  oft^^H 
with  smaller  globules  oE  niyelm  between  or  beside  them.     Tho  mnssoff^ 
are    cloudy   or    finely   granular    in   aspect.     The   axjs-cylinders   are 
interrupted  where  the  myelin  is  divided.     The  nuclei  of  the  sheath  are 
increased  in  number,  and  the  protoplasm  around  them  is  increasrd  in 
qnantity.      Next  the   myelin   is   dividevl  into  smaller  globules    and 
granules,  and  the  axis-cylinder  is  no  lonpcr  recognisable.     The  myelin 
then  disappears  in  parts  of  the  tubes,  while  it  remains  at  other  partfl|a| 
but  is  stdl  more  .finely  divided.     Lastly,  the  sbeaths  become  empty^^ 
and  very  narrow,  coutaimng  only  nuclei  at  intervals,  with  here  and 
there  a  little  finclv  granular  mateiial,  or  sometimes  some  brownish 
pigment  granules.     The  process  may  thus  go  on  to  complete  destruc 
iioD  of  the   fibres.     These  commonly  suffer  unequally ;   fibres  that 
have  a  uormal  ap^>earance  are  scattered  among  those  that  are  much 
altered. 
I        In  chronic  interstitial  neuritis  theaxis-cyliuders  often  suffer  less  than 
the  whit«  substance.     Tbe  latter  becomes  atrophied,  so  that  the  fibres 
are  smaller  than  uormal.    If  the  interstitial  iuUammation  is  very  intense 
the  fibres  may  break  upas  above  ilescribfd.     As  the  inflammation  sul^H 
sides,  the  new  cellular  elements  tliat  have  ma«le  their  appt*arance  assanN^I 
the  aspect  of  fusiform  coils,  atvd  filirous  tissue  is  developed,  either  from 
these  cells,  which  become  leas  numerous,  or  from  the  intercellular  exu- 
dation.    This  fibrous  tissue  surrounds  and  encloses  the  fasciculi,  a 
condition  that  has  been  termed  "  sclerosis  of  the  nerve."     A  firm 
fusiform  swelling  may  remain  at  the  affected  spot,  and  this  may  be 
adherent  to  adjacent  structures.     Si^metimes  fat  is  ultimately  formed  in 
the  new  connective  tissue,  a  conOition  that  has  been  rather  uunecesBurily 
termed  "  lipomatoua  neuritis  "^  (Leyden)  ;  the  fatty  deposit  docs  not 
seein  to  be  related  to  any  special  form  of  neoritia. 
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hilitic  neuritis,  which  affectB  chiefly  the  cranial  nerves,  thnre 
VA^AuUr  growth  in  the  sheath  and  interstitial  tissue  simitar  to  that 
vbtcli  constitutes  other  s^pliilitic  new  formations,  vrith  a  variable 
amount  of  alteration  of  siiujjler  infld-muiatorv  ubivntcter.  Tlio  growth 
to  the  sheath  may  amount  to  a  dibtiuot  syphilitic  tumour,  with  or 
vithuut  luterstitial  changes.  In  cancor,  nerves  adjacont  to  the  now 
^vth  may  presoiit  simple  interstitial  neuritis,  or  may  be  infiltrate<l 
by  a  growth  of  cancer-elemeuta  sprexding  to  -the  nerve  by  direct 
evtensioa.  In  ItHioocytboemia  thero  ia  a  dense  infiltration  of  the  nerve* 
iriib  leiictwytes. 

Tlw  destructive  changes  in  the  nerve-fibres  extend  down  the  nerve 
U>  tlie  periphery  in  a  process  of  secondary  degeneration,  more  or  less 
milaiuiiiatory  in  nuture,  as  already  described  in  Hocomlary  degeneration. 
UiuaUy  the  central  portion  of  the  nerve  remains  free,  the  alterations 
eeasiiij;  a  short  distance  above  tlie  seat  of  the  primary  iuflamnxation. 
IfiRUv  cases  an  ascending  neuritis  (n,  migrans)  passes  up  the  nerve, 
jgadniuy  8pre;id,  at  a  plexua,  to  otber  nerve-bundles  and  uther  uerve- 
ukii.  The  formation  of  tibrous  tissue  in  the  mtliinied  part,  and 
Ibeciwvtricial  contraction  of  thid  tissue,  often  prolong  the  irritation 
«C  tko  nerve-fibres,  and  the  syiupioms  due  to  this  and  a  state  of 
^eboQic  neuritis  *'  is  said  to  be  leit. 

Stxj^oms  — The  symptoms  of  neuritis  vary  extremely  according  to 
iliinteDsity,  its  extent,  and  the  nerve  ihiit  is  affected.  In  two  places, 
the  bncbial  plexus  and  the  sciatic  nerve,  the  symploms  are  sutfi- 
cttQtljr  special  to  make  their  separate  description  desirable,  although 
tiif  generul  account  applies  to  tbem  also. 

Tb«  onset  of  tlie  acute  form  is  sometimes  attended  by  some  con- 
itilutiooal  disturbance,  especially  wheu  many  nerves  are  affected. 
The  chief  symptoms  are  local.  The  most  prominent  is  pain,  felt  in 
tbeiitflunicd  part  of  the  nerve,  and  also  often  m  the  pari  to  which  it 
I*  illNinbuted  (see  p.  61).  8ou)etimea  the  jwia  involves  the  wh-de 
liuib,  aod  in  sevcro  cases  it  may  be  most  intense,  burning,  boring, 
Jaivlj  darting,  in  character;  usually  worse  at  night;  increased  by 
novenieDt,  by  postures  that  involve  tension  or  pressure  on  the  nerve, 
«o3  bv  whatever  Ciiuscs  passive  congestion  of  the  limb,  such  as  the 
ictol  couijhing.  Sometimes  it  seems  to  radiate  into  distant  parts, 
Kod  not  nirely  pain  ia  also  felt  in  the  corresponding  reifiim  of  the 
oppiwite  hmb.  The  sensiliveneis  of  the  whole  of  the  affected  region 
!•  increwed,  and  even  tbe  bone  may  Im?  tender,  so  that  at  first  attention 
ttiay  not  he  directed  to  the  nerve,  but  when  this  is  pressed  great  pain 

niways  produced.  In  slighter  cases  the  p  liu  is  usually  limited  to 
and  its  distribution.  It  may,  indeed,  be  absent  whi-n  the 
4r  branch  ia  chiefly  motor,  a  fact  ditficult  to  explain  unless  the 
•umiB  of  such  nerves  contain  fewi?r  sensory  fibres  than  usual.  If 
"•Serve  ia  accessible  to  direct  examination  it  raiy  bo  felt  to  bo 
'lutiiictly  swollen  at  the  affected  part.  Ow^aiionally  the  skin  over  it 
'^  beeo  observed  to  be  red.  aud  rarely  there  has  been  slight  cedcma. 
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Sponlaueous  ■^nsationn  maj  be  felt  in  the  region  supplied  by  Uie 
uerre,  tingling,  &c.,  an<3  the  skin  may  be  hypenesthetic.  After  a  ti 
as  the  nerve-fibrea  suffer,  sensation  may  be  perverted,  or  eren  lesneo 
complete  ans&stbenia  is  usually  confiued  to  small  areas.  The  uinacl 
supplied  by  the  nerve  become  weak  in  various  degree,  tender,  a 
pre&ent  fibrillar  twitcbings;  they  are  seldom  powerless,  but  pain 
prevent  their  ooutraution.  Tliey  present  the  altered  electrical 
tions  characteristic  of  nerve-lesions.  Increased  perspiration  has 
observed  in  the  part  of  the  skin  supplied  by  the  inflamed  nerve,  very 
rarely  it  is  arrested,  and  sometimes,  although  rarely,  ernptinns  occ 
Herpes  is  not  common  from  ordinary  acute  neuritis.  The  epider 
mav  become  thickened  into  a  state  like  ichthyosis,  or  atrophy  a» 
••  glossy  skin."  Effusion  into  joints  has  been  observed  in  very  rare 
cased.  The  constitutional  disturbance  which  may  attend  the  onset 
subsides  in  the  course  of  a  few  days,  but  the  pain  and  other  sym- 
ptoms usually  persist  iti  undiminished  severity  for  several  weeks. 
They  nllimutdy  slowly  subside  into  a  chronic  stage,  and  may  continue 
as  a  secondary  neuralgia  due  to  a  habit  of  over.action  set  up  in  t! 
centre. 

In  the  chronic  form  constitutional  disturbance  is  absent,  and  pat 
is  the  prominent  symptom  from  the  first.     The  affection  of  motion 
sensibility,  and  the  trophii;  changes  are  similar  to  those  met  with  in 
the  acute  form.     In  both  forms  the  muscles  may  waste,  and  present 
reaction  of  degeneration  when  they  are  tested  with  electricity  (p.  46| 
In  slight  cases  tbe  initial  increase  of  excitability  in  the  nerve  is  of 
well  marked.     Trophic  changes  in  the  skin  are  very  common ;  so  i 
alteration  in  the  nutrition  of  the  joints,  and  adhesions  form,  limiting 
the  movement,  and  fijcing  tbe  parts  in  tbe  position  corresponding  to 
the  muscular  inaction. 

When  neuritis  aai-ends  a  nerve,  the  symptoms  gradually  extend  in 
area;  and  if  it  reaches  the  jdexus  from  which  the  nerve  proceeds,  they 
may  extend  to  moat  or  all  the  nerves  of  the  limb.  This  "ascending 
neuritis  '*  is  not  rare  in  man.  may  even  rcai'h  the  spinal  canal, 
and  there  produce  various  disturhanrrea.  The  inflammation  may 
spread  in  the  tissue  uiitsiJe  tbe  dura  mater,  or  may  extend  to 
the  cord,  and  cause  subELcute  or  chronic  myelitis  with  or  withont 
meningitis.  The  paralysis  that  occurs  secondarily  to  some  visceral 
diseases,  as  those  of  the  bladder,  and  commonly  regarded  as  rtflex 
paralysis,  arc  prolmMy  produced  through  the  agency  of  an  asceuding 
neuritis.  La.stly,  tbo  inflammation  may  extend  to  the  nerves  of  the 
other  side,  usually  to  those  that  correspond  to  the  primary  seat  of  the 
disease.  Such  extension  may  be  through  the  spinal  cord  or  the 
membranes,  but  in  some  cases  symptoms  occur  in  the  nerve  of  the 
opposite  side,  without  any  indication  of  an  affection  of  the  centres. 
Experiments  on  animals  have  demonstrated  that  such  implication  of 
the  upposite  norve  may  occur  when  the  centres  are  unaffected.  It  bus 
been  called   "sympathetic  neuritis.'*     We   have   seen  that  reflected 
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fmbia  ue  ocoasinniilljr  felt  in  the  corresponding  nerve  on  the  opposite 
nd*.  and  \i  U  proViable  that,  as  iu  Dourul^a,  vaso-motor  dist.iirbtvDce 
in  the  nerre-sheath  mav  aococnpiiDy  such  pains,  and,  in  a  predisposed 
pencm,  mmj  cause  actual  neuritis. 

The  Ihtraium  and  Course  of  neuritis  vary  much.     A  slight  acute 

neoritis  maj  run  its  course  in  a  few  weeks  and  then  subside.     Much 

commonly  the  affection  persists  in  a   chronic  stage  for  many 

^imeki,  or  even  months,  and  slowly  poasps  off.     The  rheumatic  and 

pyotj  forma  are  as  a  rule  much  more  tedious  than  those  that  result 

from  injuTT,  although  traumatic  neuritis  is  sometimes  very  insidioun 

u)d  may  last  a  long  time  ;  it  may  ascend  the  nerve  from  its  starting- 

plftce  aud  become  lot^alised  in  certain  situations,  where  it  mav  develop 

afreeh,  and  give  rise  to  symptoms  that  may  seem  to  be  inclfpuudent 

U  their  cause.     In  the  predisposed,  it  may  set  up  troublesome  local 

^H^^^'^ti'^  disturbance,  hysterical  contracture,  and  the  like. 

^m    Duoxoflis. — The  diagnosis  of  neuritis  depends,  first  on  the  locali- 

VMlioQof  the  symptoms  to  the  distribution  of  a  certain  ner%-e- trunk,  and 

W  Kttntdly  OD  the  pain  and  tenderness  in  the  nerve.     The  diffuse  pains 

tbftt  attend  tbe  onset  may  be  readily  mistaken  for  the  paius  of  acute 

fhaunatism,  or  for  those  due  to  an  intlammation  of  the  bone,  but  in  the 

eaum  of  a  day  or  two  tbe  localisation  of  the  symptoms  declares  their 

luiure.     The  chronic  form  is  easily  and  often  mistaken  for  iiennjigia, 

^  ind  the  diagnosis   is  the  more  difficult  because  many  eo-oalled  ucu- 

Htalgiu  are  really  due  to  neuritis.     The  distinction  can  only  be  fully 

H  diiouuied  wbeu  we  have  considered  the  symptoms  of  neuralgia,  but  it 

f  tttU  chiefly  on  the  fact  that  in  ueural-^'ia  the  pain   iniermits  more 

<»iDplv(ely  Uiau  iu  neuritis,  there  is  uut  tbe  same  initial  teademess  in 

thr  oene-truuks.  and  ttu;  tender  spots  have  a  more  uniform  localisation. 

I^^iMrued  sensibility  or  change  in  the  muscles,  showing  organic  damage 

to  til*!  niTve-fibres.  are  conclusive  evidence  of  neuritis.     The  pains  in 

woo  Of-atral  diseases,  chietly  those  of  the  spinal  cord,  may  be  thought 

due  to  neuritis,  but  there  is  not  tbe  luoal  tenderness  of  the 

■trunk,  and  the  puin  is  not  limited  to  the  distribution  of  a  single 

'Verve.    As  we  shall  see  presently,  the  diagnosis  of  multiple  neuritis 

ffrom  iifft*«:tion8  of  the  cord  is  far  more  difficult. 

JPaoojfosis. — Tbo  gravest  form  of  simple  neuritis  is  that  in  which  the 

?ct^  secondarily  to  a  local  suppurative  inflammation.     The 

la  best,  as  a  rule,  in  traumatic  neuritis,  but  the  rule  is  one 

lo  which  the  exci-ptions  are  owasionally  very  cousiderable  in  degree, 

-A  Ot'tiropatbic  disposition  makes  the  prognosis  worse.     In  all  casea 

j^JMlcnsitv  of  the  symptoms,  and  the  evidence  of  descending  degene- 

famish  a  more  trustworthy  guide  to  prognosis  than  does  the 

form  of  the  affection.     The  effects  of   complete  degeneration 

*i»JiTi endure  for  some  months.     Regeneration  does  not  occur  until 

*n<f  uriitinal  cause  has  ceased  to  act,  and  then  occupies  many  weeks  iu 

t*  [imgrwg  to  the  restoration  of  functional  competence.     In  all  forms 

r^  is  apt  to  linger  on,  and  the  longer  the  older  the  patient  is. 
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Treatment. — ^The  first  consideratiou  in  the  treatment  of  neuritis  it 
tluf  removal  of  iU  (^ause,  if  this  can  be  discovend.  A  wound  or  injury 
or  local  iiiflummatioii  adjacent  to  the  nerve  must  be  dealt  with  hj 
appropriate  mcasarcB.  Any  constitutional  cause,  such  as  gout,  must 
be  treated.  For  the  inflammation  of  the  nerve,  it  is  of  the  Hrst 
importance  to  seoure  to  the  ])art  ixs  perfect  rest  as  possible.  Ifore* 
mcnt  causes  meclmnical  irritjitionof  the  nerve,  and  invoUes  fancfi«.»nal 
atimuLition  of  its  fibres,  both  of  which  are  injurious.  The  nerves  of 
a  limb  run  between  muscles,  and  the  contraction  of  these  muscles 
Ciiuses  pressure  on  the  infiamt'd  nerve,  and  irritates  it,  as  the  pain  thus 
produced  sufficiently  shows.  Pain  is  indeed  a  useful  indication  of  the 
harmful  iufiuenoe  of  movement,  since  the  stimuhition  of  the  nerves  of 
the  Hheath.  in  wbich  the  pain  is  produced,  doubtless  haa  also  a  reflex 
elfect,  increasing  the  vaso-motor  element  in  the  iuflummutiou.  Hence 
it  is  moat  important  that  all  movement  that  causes  pain  sbould  be 
avoided.  The  posture  of  the  limb  should  be  such  as  to  involve  the 
least  pain  and  the  leiLst  danger  of  secondary  contracture.  The  )^ene 
treatment  of  an  acute  neuritis  uuat  be  that  suitable  for  any  acute  1 
iuflammation,  whatever  its  seat. — an  uustimulating  diet»  an  aperienc. 
and  diuretics.  In  gouty  cases  a  brisk  purgative  may.  with  advant 
be  given.  Oenenil  diaphoresis  is  useful  in  ceases  that  are  due  to  c 
and  in  othiTs  local  sweating  is  often  of  distinct  service.  The  limb 
may  be  steamed,  or  exposed  to  hoi  air.  This  should  be  followed  bj 
hot  fomentations  applied  along  the  course  of  the  affected  nerve,  and 
these  liylinseed-nioal  poulficea.  Leeches  may  also  l>e  employed  attl 
onset  of  severe  eases.  When  the  inflammation  results  from  inju 
cold  may  be  appli«^d  along  the  course  of  the  nerve  instead  of  he; 
both  pn>bably  modify  the  vascular  disturbance  of  inflammation  in 
similar  manner  Counter-irritation  may  be  used  at  the  onset  of  slight 
ca<«As,  but  when  the  inflammation  is  severe,  this  agent  is  more  effecti 
during  the  subsidence  of  the  infiiimmation  than  during  its  acli 
stiige.  Blisters,  repeated  mnatard  plnsters,  or  stimulating  liciime 
may  be  used,  but  axre  must  be  taken  not  to  blister  skin  that 
auBBstbetic,  or  troublesome  uloertition  may  bo  caused.  The  same  ,, 
cautiuD  is  neci^ssary  in  regard  to  hot  applications,  as  is  shown  by  tlj^H 
case  mentiDned  on  p  62.  ^^M 

Spontaneous  pain  requires  sedatives,  of  which  the  hy|>odermic  injec- 
tion of  morphia  is  by  far  the  most  potent.  It  should  be  used  oulv 
for  spontaneous  pain,  aud  not  to  ouuble  the  patient  to  use  the  limb  in 
awav  that  would  productj  pain  if  niorpliia  were  not  given.  Mechaui<:al 
irritation  may  be  equally  injurious,  although  the  pain  which  it  would 
cause  is  obviated  by  the  sedative.  Moreover  it  should  only  be  used 
as  a  last  resort,  when  the  Hgeut  to  be  mentioned  next  is  iuadequa 
Morj'hia  has  little  influence  on  the  morbid  process;  it  L.sscns 
effect  of  the  disease  «tn  the  bruin  only  by  acting  on  the  brain. 

In  cocaine  we  have  an  agent  capable  to  a  large  extent  of  replaei 
moqihiii,  and  of  a  greater  therapeutic  capacity.     Although  it  bus  1 
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jx>w«r  of  relieving  pain,  it  is  capable  of  doing  much  more  than  that. 
It  arr«4U  the  Loc;tl  traDsmisBion  of  the  impulses  that  (jaiise  pain,  and 
•o,  at  ft  limited  region,  it  does  lessen  pain  and  often  n?niove  it  for  a 
time,  and  the  local  character  of  its  action  enaltlea  it  to  eiert  a  simul- 
taowuit  influence  ou  the  morbid  process.  It  prevents  the  irritative 
iodueoce  on  the  inflamed  struetun's  of  the  impressions  that  nre  felt  as 
pain,  which  we  have  just  considered  ;  and  the  entire  arri'St  of  the  influ- 
enre,  tTen  though  the  region  is  small,  seems  to  produce  a  much  greater 
rff^oa  the  process  than  might  he  anticipated.  It  is  instructive  tx)  note 
the  oj'poBite  influence,  revealed  hy  the  occasional  redness  of  the  skin 
aad  inbcnianeoua  ceJema,  along  the  course  of  the  inflamed  nerve.  The 
injection  hhoiild  \tc  made  at  one  of  the  seats  of  pain.  In  the  rheumatic 
form  salicvlate  of  soda  has  been  given,  but  is  of  doubtful  value. 
Iodide  of  potassium  sometimes  seems  to  be  useful,  but  no  agent  has 
■0  distinct  an  influence  on  the  process  of  inflammation  in  the  nerve 
ntwnall  doses  of  mercurv.  A  ^rain  of  blue  pill  may  be  given  once  or 
liriee  «  day  ;  and  if  morphia  has  to  be  injected  at  the  sarae  time,  the 
ttCTtury  is  useful  also  in  correcting  the  constipating  influence  of  the 
nurjihia. 

In  the  chronic  stage  or  form,  counter-irritation,  by  blisters  or 
twteiy,  IS  of  great  value.  So  also  is  electricity,  which  has  little 
tnilaeuce  during  the  scute  stage.  The  voltaic  current  should  be 
tt*J.  The  positive  electrode  mav  be  placed  over  the  inflamed  part  of 
tUtwrve,  or  over  the  seat  of  i>aiu,  and  kept  there  for  ten  miuutes  at 
»  iTtne.  the  strength  of  current  being  slight,  such  as  the  patient 
<»njii6t  perceive.  In  very  chronic  cases  a  stronger  curr^'nt,  aufiicient 
locftuae  autual  pain,  is  of  service,  applied  in  a  similar  manner^  bnt 
fcri shorter  time.  It  has  probably  chiefly  a  counter-irntant  influence, 
ludfamdisra  miiy  be  used  in  the  same  way.  All  painful  impressions 
onthe  ftkin  lessen,  for  a  time,  the  nerve-pain. 

Tke  muscles  supplied  by  the  inflamed  nerve  may  be  left  alone, 
tml«tt  their  waflting  is  marked,  or  the  degenerative  reaction  shows 
wtoM  damage  to  the  motor  flbres.  In  cases  of  modei*ate  severity 
'i»'T  Will  fi  CMver  wheit  the  nerve  recovers.  All  that  is  desirable  is 
^  tijpv  should  bi*  gently  rubbed  once  or  twice  a  day.  If  the  wasting 
Ucowidvroble.  however,  or  there  is  degenerative  reaction,  they  should 
»*  itinnjliited  to  gentle  contraction  by  a  weak,  slowly  interrupted 
*oIUk' turrrnt.  They  should  on  no  account  be  faradised  during  the 
•^ti't  Mage  of  the  affection,  even  if  they  act  to  fariidism.  The  acute 
P^iu  tluit  the  faradie  stimulus  causes,  and  the  increased  tenderness 
*hM  Uiis  for  hours  aftiTWitrds,  are  evidence  of  its  injurious  efl:ect. 

^ftll  cases  atlnntinn  Uj  the  general  health  is  of  great  imp<»rt.!inoe. 
T*'nici  are  needed  durinij  the  chronic  stage.  Change  of  air  will  some- 
tiUMn  remove,  in  a  lew  weeks,  symptoms  that  have  previously  been 
•'•Jiooary  for  mouths. 

"Tlj*  modiflcatittus  of  treatment  that  are  rendered  necessary  by 
^*^posJtiuu  Qi  t,ho  neuritis  will  be  considered  when  we  come  to  speak 
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of  the  affections  of  the  seyeral  Derres.  The  patholo^cal  rarietiea  of 
neatitis  only  need  special  treatDient  in  so  far  as  they  depend  apon 
special  causos,  and  this  point,  as  already  mentioned,  must  alwajrs  be 
one  of  the  first  considerations. 


MORBID  GROWTHS  IN  NERVES  :  NEUROMA. 


The  term  ''neuroma"  has  been  applied  indiscriminately  to  all 
morbid  growths  situated  on  the  peripheral  nerves.  The  discovery,  bj 
Virchuw,  that  many  of  these  consist  of  a  growth  of  nerve-fibres,  while 
others  consist  of  heterologous  tissue  such  as  constitutes  morbid 
growths  elsewhere,  has  led  to  the  distinction  of  the  fonner  as  "true 
neuromata"  aud  the  latter  as  "  false  ueurumata/'  or  "pseudo-neuro- 
mata," and  even  to  the  limitation  of  the  term  '*  neuroma  *'  to  a  growth 
of  nerre-tiasue.  whether  in  the  central  or  peripheral  nervous  systenu^ 
the  heterologous  growths  being  called  by  the  names  they  bear  Ulfl| 
other  situations,  as  •*  fibroma,"  *•  sarcoma,'*  &c.  The  latter  system  of 
nomenclature,  although  certainly  more  consistent,  has  not  become 
current  in  this  country.  ml 

The  tnie  neuromata  may  consist  of  medullated  or  of  non-medullated  "^ 
nerve. fibres,  termed  ■•myelinic"  and  "amyelitiic  "  forms  by  Virchow. 
The  latter  were  for  a  long  time  regarded  as  fibrous.  The  occurrence 
of  ganglion-cells  has  been  proved  in  only  one  or  two  instances.  There 
is  connective  tissue  between  the  nerve-fibres,  which  vanes  in  amoanlH| 
and  in  character,  and  hence  the  firmness  of  these  tumours  also  varies.  ' 
This  interstitial  tissue  may  be  so  abundant  as  to  constitute  an  iut«r* 
mediate  form  between  the  true  and  false  varieties.  Thia  is  probably 
the  condition  in  most  cases  of  multiple  neuroma.  The  "  false  neuro- 
mata" may  be  of  various  nature,  but  fibrous  growths,  "fibromata," 
are  far  more  common  than  any  other  kind.  Myxoma  occasionally 
occurs,  the  new  mucoid  tissue  growing  from  the  nerve-sheath.  Qlioma 
is  yery  mre  on  the  peripheral  nerves,  although  occasionally  found  on 
the  auditory  nerve.  Various  forms  of  sarcoma  have  been  met  with. 
Carcinoma  also  occurs,  very  rarely  as  an  isolated  growth,  but  not 
uncommonly  as  a  more  or  less  diffubed  or  nodular  iufiltratiun  of  the 
nerve,  arising  by  extension  from  a  contiguous  growth.  Syphilitic 
growths  are  common  on  the  cranial  nerves  within  the  skull,  but  are 
rare  elsewhere.  In  lepra  nniEsthetica  the  nerves  are  infiltrated  with 
fibrous  tissue,  enlarging  them  to  many  times  their  normal  size.  The 
enlargement  is  rarely  nodular,  and  is  rather  a  chronic  cirrhotic  infiaiii<^d 
mation  than  a  growth.     (See  ''Leprous  Neuritis.")  " 

A  curious  Toriety  of  neuroma,  consisting  of  interlacing  cords,  more 
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at  left  nodular  and  tortuous,  is  termed  plexi/orm  neuroma.  About 
tweotr  CAMS  have  been  recorded.     The  disease  comnionly  begins  in 

taiti  life,  and  ia  most  common  on  some  branch  of  the  fifth  nerve  in 

the  orbit  or  the  upper  ejelid.  but  has  been  met  with  over  the  temporal 

botw,  in  the  lumbar,  cervical,  biiLchial.  aud  solar  plexuses,  on  the  peuia 

ud  the  mamma.     It  may  be  quite  superficial  or  deeply  seated.     The 

eonU*  from   1   mm. 

to  nrerAl    contime- 

tRi  in  diameter,  con- 

mt  uf  a  clear  ontor 

lone  of    concentric 

fitnllar     connective 

ti»Wti,of  inner  looser 

ttUL-lealed  tissue^aud, 

to   the    middle,    a 

boDille     of      nerve- 

^•'^4,  •«  me  normal  ^^^'  ^' — Plexiform  netiromii  from  tlie  DrWt.  {After  Mar- 
*i         ,  ■  cluind.)     Tlie  connective  tiHue  •urroundinK  tlie  coHi 

Mrs  Ut  ge.U'raimg.        j^^  \ify,n  romovcd  except  at  a,  and  irregular,  cylindricul. 

To*  cords   uro   con-        nodular  coriU  aro  »een  nnaiitoiDotiing.     A  nen'e  pauei 

lected    tOSi'ther     bv        ^°^^  ^'  tumour  and  tuddonly  becotne«  enlarged. 

loow  tissue,  sometimes  myxomatous,  separated  from  the  proper  tissine 
<rf  ihe  cords  by  an  epitheliated  spa<:c.  The  growth  of  this  form  is 
eitrottiely  slow,  but  it  may  exert  compression  on  adjnceut  structures.* 
^remarkable  case  of  extensive  myxomatous  disease  of  thtf  nerves  of 
Ihe  forearm,  congenital  in  origin,  presenting  analogies  to  plexiform 
tmniiDa,  ia  recorded  by  Mr.  I)e  Morgan.f 

Tbe  suboutaneous  extremities   of  sensory  nerves  are  aomciimes 

**Wjcv»l  into  minute  tumours  which, 

*hen  ]>ainful,  ha?e  been  termed  •*  tu- 

^uU  dolorosa."     Neuromata  in  the 

*»'h  oiay  co-exist  with  similar  tumours 

'>Q  the  nerve-trunks.     Those  shown  in 

^%  46  are  from  the  jiame  case  as  the 

'"ttioqrs  rej^resented  in  Figs.  47—49. 

■The  Bize  attained    by    grmvlha    on 

**«^e«  varie*  from  that   of  a  child's 

^^d  to  a  nodule  only  just   visible. 

^T   rurcly   exceed   the    dimensions 

the   closed    fist.      The    variation 

size  of  multiple  neuromata  is  illustrated  in   Fij^s.  47 — 49,  after 
**iith.J     The  large  tumour  (Fig.  47)  was  the  size  of  a  lemon,  but  in 
V  same  ca,8e  a  growth  from  the  sciatic  plexus  almost  filled  the  pelvis. 
Ley  may  occur  on  any  nerve  in  the  body,  unuiial  or  bpiual,  and  are 

•  Marchand,  '  Virchow'a  Aribiv/  Bd.  Ixxvi.  p.  86. 
t  *  Pkvh.  Trmiu./  vol.  zxvi,  p.  2. 

X  R.  W.  8m[lh,  *Treati«f  on  Nenromn,'  1840.     Manj  initractire  caaea  luTO  bsen 
^»Uevtc«]  hy  Bu«lb^  ('  Diseaaea  and  lujuries  of  Nervaa '). 
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Flo.  40.— Cutmeoup  lu'iiromiitufruiii 
•kiu  lit  abdomen.     (After  ^uiitli.) 
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Pio  47. 


HBCTROMA. 
Fxo.  48. 


Ft&.  40. 


Fxo.  SO. 


Flo.  47. — Rif^fit  ilbow  of  a  man,  let.  30,  with  mnltipl^  neuromata  ;  tbo«e  on  the 
nerves  of  tbe  iiriu  nre  visible  beiioHth  tli**  «kin  as  monilil'orin  Heries  of  Bwt>Uings 
aloDflr  tbe  coane  of  thf  nerreM.     (After  Smith  ) 

Flo.  48. — Part  of  tbe  brachial  pieiuH  and  lervei  of  tlte  arm. 

Flo.  49. — NeurninA  nf  tbe  |>oKt«iior  tibial  ner^'e,  eaine  emit*.  Tbe  tumour  waa  ibff 
size  of  n  lemon,  and  could  be  felt  iu  the  pnplitt^al  space.  The  fluttened  buudln  of 
fibres  of  the  nerve  were  HpHrutt^d  and  pnssfd  over  the  inrfnoe  of  the  tumour.  IIm 
portion  of  ut^rve  to  tbe  right  ia  a  piece  of  tlio  external  poiWitval.  The  tnmouriCJiuM>d 
no  iiiterfereiice  with  futiciiuD.  The  putientdied  of  enteric  fever.  Oao  targe  ttimour 
flllrd  tbe  pelvi*. 

Fio.  50.— Ismail  neuroma  of  pt>plit«al  nerve  laid  open.     It  i«  seen  to  lie  within 
abeath.     It  caused  no  symptumi  during  liie.     (AHei-  Smith.) 
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sometiDiei  numerous  on  the  pneumogastrics,  spinal  roots,  and  8;irmpa- 
thetic  plexuses.  When  neuromaUai^  multiple  tlifvareofteu  extrenielj 
numerous,  and  almost  everv  nerve  in  the  body  may  be  trausforujod  into 
a  cbain  of  growths.  In  the  case  figured  more  than  200  were  counted 
in  the  riglit  arm  alone,  and  the  total  number  of  growtha  in  tbe  body 
cannot  have  been  less  thau  1000,  while  in  another  3020  were  counted. • 

The  tumours  are  almost  always  within  the  sheath  of  the  nerve  (Fig. 
45).  Sometimes  they  are  on  one  side,  ami  the  nt-rve  may  paaa  by 
unchanged.  More  often  the  substant^e  of  tbe  nei*ye  is  involved,  and 
the  fibres  may  be  separated  and  spread  out  on  the  surface  (Fig.  44). 
Even  then  (bey  may  not  be  damped.  They  suffer  far  more  in  hetero- 
logous growHi-i  than  in  true  neuromata. 

Causks.— The  causes  of  neuroma  are  generally  obar.ure.  Multiple 
neuromata  arc  sometimes  hereditary,  and  are  prolmbly  due,  in  most 
cases,  to  a  congenital  tendency  of  tissue  growth  Plexiform  and 
multiple  neuromata  have  been  met  with  in  tbe  same  family.  They 
are  said  to  be  sometimes  the  result  of  g#-neral  neurotic  predisjiK^sition, 
and  evidence  of  this  is  found  in  tbe  occasional  occurrence  of  neuro- 
mata in  the  subjects  of  cretinism  or  idiocy,  of  which  some  remarkable 
examples  have  been  recorde.l.  Mulliple  neuromata  are  said  to  be 
almost  confined  to  men.  The  isohtted  form  is  not  uncommon  iu  women. 
•  ■  U*d.  Tii&ea  nnd  Oaz.,'  1883,  i.  p.  l&S. 
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TboT  nay  occur  at  any  age.     Vir<'how  believes  that  they  are  xinusuallj 
cumniitu  in  the  jihthisical  aud  si  rofulous. 

or  trm-tiible  immediate  cauifes  the  tuost  frequent  is  traumatic 
ittjon.  Pressure,  pimctunid  wouiidn,  or  divisiou  of  the  nerres  may 
gtrr  Hm  to  them,  apparently  by  a  pervi-raion  in  the  process  hj  wLiob 
datrwatigii  takes  place.  A  well-known  instance  is  the  formation  of 
ike  lo-called  "amputation  neuromata,"  or  "bulbous  nerves/'  round 
or  oral  growths,  thf  size  of  a  beun  or  larger,  which  fortu  on  tbe 
diriilcd  extremities  of  tbe  nerves  in  the  stump  left  alter  an  amputiition. 
Thi'  occurrence  of  new  growths  containing  nerve-fibres  may  seem  to 
U  »erf  remarkable.  We  must  remoniher,  however,  how  frequently 
ihey  are  connected  with  traumatic  causi-s,  i.  e.  take  origin  in  cicHtricial 
[>roi'cs£es  In  such  piocesseH  the  nerve-fibres  present  a  rcmarkiil)le 
power  of  growth.  Ranvier  has  shown  that  from  the  end  of  each  old 
ih»  leveral  new  fibres  grow,  only  one  of  which  probably  ultimately 
fenifts.  Undtrr  apparently  mecbanic.il  infinenees  some  of  thene  fihres 
W  twist  about,  and  even  turn  and  grow  ujiwaida.  It  is  thus  not 
Oifficuit  to  understand  that  a  true  neuroma  may  result  frum  injury  to 
aDerre;  it  is  said,  indeed,  that  the  ends  of  the  nerves  in  aniputatiou 
itnmptare  generally  enlarged  into  minute  bulbs,  which  contain  more 
I  fiWeilbau  do  the  nerves  ou  which  they  are  situated.* 

H  SntPTOMS- — These  may  be  entirely  absent,  especially  in  the  case  of 
^^JBiiJii[)Ie  (true)  neuromata,  which  are  sometimes  discovered  post 
^Hniortcni.  when  their  existence  has  not  been  sus[>ected.  Often,  however. 
'  iVjiause  marked  symptoms.  Tht*  most  freqtient  is  pain  seated  in 
'  tbe  tumour  (which  may  1^  extremely  tender)  or  referred  to  the  dis- 

H  tnhvtioD  of  the  nerve,  often  acute,  burning,  or  darting,  and  frequently 
lateimittpnt.  It  may  be  increased  hy  pressure  on  the  tumour.  In 
.  *lk!  ami*  of  the  terminal  neuromata  local  pain  may  be  the  only  sensory 
H  >yin|)tum ;  but  when  the  nerve-fihreH  KufTer,  piLriesthcsiKt.  numbness. 
V  cr  formication  nuiy  be  complained  of,  and  ultimately  sensation  may 
^itttiened  or  lost.  Paralysis  of  the  muscles  supplit  d  by  the  nerve 
"Ocnuionally  met  with,  the  region  paralyspil  *;nrrt'8pondingto  thcdis- 
^''^Mtion  of  the  nerve  on  which  the  tumour  is  siiuated,  except  in  the  case 
**^  Ueurumitta  in  the  Cauda  equma.  from  whirb  paraplegiii  may  result. 
'^ix  fleior  spasm.  A  neuroma  of  the  pneumogajitric  may  cause  grave 
'^liac  disturbance,  sometimes  increased  hv  pressure  on  the  tumour. 
*k<Iore  ntmmon  motor  symptoms  are  rt-flex  spasms  in  adjacent  or  even 
taut  muscles.  For  instance,  in  a  case  of  "bulbous  nerves'*  in  the 
>  top  after  amputation  at  the  shoulder-joint,  the  musclen  on  that 
*eof  the  neck  were  in  constant  clonic  spasm.  Occasiooally  epilepti- 
convu^sions  are  produced,  and  have  been  kni>wn  to  cease  wheu  a 
ul  neuroma  hud  been  excised.  Tlie  occurrence  of  these  symptoms 
little  relation  to  the  size  of  tliH  tnmour. 
Wben  the  oearoroata  are  in  accessible  situations  thry  may  be  felt. 
imea  Lbey  give  rise  to  visible  tuujours,  aud  in  multiple  neuroma 
*  BowU>y.  loc.  cit..  p.  20. 
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the  course  of  tbe  superficial  n^rres  mar  be  marVed  out  hy  lines  of 
bead-like  swellings,  as  in  Fig.  47.  The  cutaneous  neuromata  also 
cause  visible  swellings.  Tbe  whole  abdomen  was  covered  with  such 
nodules  in  the  case  recorded  by  Smith  (Fig.  46).  They  are  sometimes 
not  sensitive,  sometiraeB  exquisitely  tender  and  most  painful,  especially 
when  closely  united  with  the  skin.  Pressure  on  the  nerve  above  the 
tumotir  commonly  lessens  the  pain. 

Plexiform  neuroma  rarely  causes  other  symptoms  than  the  signs 
manifesting  its  local  presence.  The  functions  of  the  nerrr-fibres 
involved  are  not  usually  interfered  with.  Once  or  twice  auaestljesia 
of  the  skin  has  been  observed. 

Course. — The  growth  of  neuromata  varies  greatly  in  rapidity. 
When  Bymptoms  occur  they  most  commonly  last  for  a  long  time, 
increasing  in  severity,  and  from  the  loug-oontlnued  pain  the  |>atient 
may  ultimately  be  worn  out.  lu  other  cases  the  symptoms  show 
little  tendency  to  increase,  and  in  rare  instances  they  may  lessen  in 
severity  and  even  disappear. 

DiAONOsis.^ — Tbe  recognition  of  the  existence  of  a  neuroma  depends 
on  its  8np4*rficial  position,  or  on  the  prndutrtion  of  Kymptoms  of  damage 
to  the  nerve.  The  latter,  when  existing  alone,  are  equivocal,  since  they 
may  be  due  to  pressure  on  the  nerve  from  au  adjacent  growth,  or  even 
to  neuritis.  The  disease  may  be  8US[K)cted  if  symptoms — pain,  numb- 
ness, weakness — occur,  limiicd  tu  the  distribution  of  a  nerve-tntnk, 
and  no  cause  of  external  pressure  can  be  discovered,  and  the  long 
course  of  the  symptoms  makes  it  unlikely  that  they  are  due  to 
neuritis.  The  diagnosis  can.  however,  only  be  certainly  inade  when 
the  tumour  can  be  felt.  Secondary  aubcutaueous  sarcomata  may  rety 
closely  resenible  nenrotnnta. 

The  diagnosis  of  tbe  kind  of  neuroma,  whether  "  true*'  or  **  false," 
i.  e.  com|>o«ed  of  nerve-fibres  or  other  tissue,  is  very  difficult.  Multiple 
neuromata  are  usually  true,  and  of  very  stuw  growth  ;  false  neuromata 
are  rarely  nmltiple  unless  they  are  of  infecting  nature  and  rapid  in 
development.  The  existence  of  idiocy,  or  other  neuropathic  indication, 
is  in  favour  of  the  neural  nature  of  the  tumours.  Tbe  lateral  poaitioa 
of  tbe  growth  on  the  nerve  is  in  favour  of  its  "false"  character. 
The  diagnosis  of  plesiform  neuroma  is  only  possible  when  the  tortuous 
Uddular  cords  can  bo  felt. 

Pkooxosis. — This  depends  on  the  existence  of  symptoms.  If  these 
are  absent,  unless  tbe  luiuour  is  of  lapid  growth,  there  is  good  reason 
to  hope  that  they  will  not  occur.  In  multiple  (true)  neuromata  the 
nerve  is  leas  likely  to  suffer  than  in  isolated  growths.  If  synipt'Oms 
are  prt'scnt  the  jirognosis  is  less  favorable,  and  depends  on  the  ten* 
dency  which  tbey  exhibit  to  increase. 

Tksatmknt. — Medicines  are  useless  except  in  the  syphilitic  forms  of 
nerve-tuniour,  not  here  considered.  Exlirjmtion  is  the  only  remedy. 
If  the  tumour  is  lateral,  and  can  l>e  shelled  out.  the  removal  entails 
little  risk.     If,  however,  the  growth  infiltrates  the  substiince  of  the 
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vtnv,  (he  affected  part  must  be  eicised,  and  the  ends  brought 
lo^her.  Tbe  risk  of  pormaoent  lo«8  of  functioa  in  the  nerve  ia  great, 
udindiHridiiigoiisuch  au  operation,  the  urgency  of  the  aympioms,  and! 
imfiortanre  of  the  function  of  the  nerve,  must  be  taken  into  consi- 
ition.  Aft^-r  the  eitirpation  of  such  tumour?,  the  tendency  of  ciea- 
triml  procossfS  in  nerves  to  go  en  to  the  formation  of  similar  growths 
JO  LD  **  buIUms  nerves  **)  renders  the  chance  of  relapse  considerable, 
operation  reproduces  conditions  favorable  for  the  aclivityof  what- 
erer]>r«disp08ing  influence  aided  in  the  original  development  of  tlie 
diiaMe.  Wbon  neuromata  are  multiple,  surgical  treatment  ig  out  of 
th«  question,  except  for  isolated  tuiuours  that  cause  diatresa.  ' 

In  the  case  of  terminal  neuromata  — whether  the  cutaneous  "  tuber- 
cnla  dolorosa  **  or  the  amputation  neuromata — excision  is  practicable, 
ud  it  is  unattended  with  the  risks  attending  interference  with  a  nerve 
in  it«  continuitj.  In  amputation  flaps  the  chauco  of  a  relapse  ia 
coMideruble. 

Ill  (jleiiform  neuroma  excision  is  undesirable,  and  no  other  treat- 
Dtr&t  is  of  any  use. 

Ptin,  and  the  reflex  spasm,  that  are  so  distressing  in  amputation 
seurooiat^i.  need  relief  when  attempts  to  cure  have  failed.  By  uerve- 
rtrdchiug  we  may  perhaps  give  relief  without  the  effects  that  follow 
nriifiou.  and  iu  cocaine  we  have  a  means  of  arresting  for  a  time  the 
in{^ing  impulses  that  play  an  imjxfrtaut  part  in  generating  tbe  sym- 
ptotDa  The  rest  thus  given  to  the  centre  is  absolute,  and  its  degree 
ttd  frequent  repetition  may  compensate  for  its  brevity. 


DISEASES  OF  SPECIAL  NERVES. 

The  dise^Lses   of  the   cranial  nerves  may   be  most  conveniently 
[roDJirJered   in   conneition   with    the  diseases   of  the   brain.      Here, 
Tore,  only  the  affections  of  the  spinal  nerves  will  be  described, 
far  as  they  present  special  features.     The  effect  of  paralysis 
ie  individual  muscles  has  been  already  described  in  detail,  and 
not  be  here  repeated,  except  in  general  terms,  or  in  so  far  as  tho 
ition  of  palsies  resulting  from  a  nerve-lesion  presents  a  parti- 
chiiracter. 


^^    Prreitic  Nbbvb. —  Impaired    function    of    the   phrenic  nerve   is 

^Botntuonly  the  result  of  disease  of  the  spinal  cord,  or  of  the  roots  of 

^Kh'^  nerve  from  disease  of  the  membranes  or  the  bones.     The  deep 

^Ifktsition  of  the  nerve-trunk  protects  it  from  injury,  but  it  is  occasionally 

^damai^ed  in  wounds  of  the  neclc.  and  in  its  course  through  the  thorax 

it  m»T  be  compressed  by  tumours,  aneurisms,  Ac.     Paralysis  sometimes 

follows  exposure  to  cold,  and  is  ascribed  to  neuritis.     This  has  been 
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mot  witb  in  multiple  neuriti».  la  disease  of  the  spiual  cora  ai 
tuembr.ines  both  nerves  are  usuuilj  paralysed ;  causes  acting 
the  nerve-trank  usually  affect  one  only.  The  efTeet  and  symptom  of 
pai'alysis  is  inaction  of  the  diaphragm  (see  p.  22).  If  one  nerve  only 
is  affrL'ted,  the  diaphrajpn  does  n<>t  desceud  on  that  side,  but  the 
movement  of  the  other  side  lesaena  the  resultioff  defect  of  movement, 
and  it  can  then  be  dele(.'te<l  t»nly  by  e lose  observution.  The  loss  of  t 
action  of  the  diaphnigm  has  little  effect  on  the  respiratory  funcii 
while  the  patient  is  at  rest,  but  dysimcea  is  said  to  l>e  readily  p 
duoed  by  exertion  ;  th.-  breathing  then  becomes  quick  and  the  voi 
feeble.  At  the  same  time  this  is  probably  chiefly  because  too  much 
and  too  constant  work  is  thrown  on  the  upper  thoracic  muscle  of 
extraordinary  breathing.  Any  lung  disease,  such  as  an  attack  of 
bronchitis,  is  rendered  far  more  serious  by  the  diminished  breathing 
power.  When  tbe  diaphragm  is  pariilysed,  tbe  movement  of  the 
thorax  is  often  increased,  and  the  expansitm  of  the  lower  part  tnajM 
draw  forwards  the  adjacent  abdominal  wall.  This  must  not  be  mis-^ 
taken  fur  the  effect  of  the  descent  ef  the  diaphragm.  Paralysis  has 
to  be  distinjfuishi'd  from  (1)  abuoruial  nervous  breathing.  The  dia- 
phragm IS  used  little  in  extraordiuary  breathing,  which  is  chiefly  by 
the  upper  part  of  the  thorax,  of  tbe  *'8U]^)erior  costal  type/*  as  it  iH| 
called.  Hysterical  and  nervous  patients  will  often  breathe,  for  a*" 
time,  only  in  this  manner,  even  when  at  perfect  rest,  espeiially  when 
they  are  under  obsi^rvation.  Such  breathing  is  no  doubt  facilitiitM 
in  women  by  the  fact  that  the  diaphragm  is  habitually  used  by  the] 
less  than  by  men.  Repeated  examination  may  be  necesnary  to  del 
mine  whether  there  is  any  real  panilysis  of  the  diaphragm  in  these 
cases.  A  single  diaphnigmatic  inspiration  settles  the  jxunt  The 
patient's  attention  should  be  distracted,  and  she  should  not  be  aware 
of  the  object  of  tbe  examination.  (2)  Inflammation  of  the  diaphragm 
may  arrest  its  movement,  and  bo  also  may  diaphragmatic  pleurisy  or 
peritonitis — each  distinguisheii  by  the  fact  that  it  is  usually  secondary 
to  adjacent  inflammation,  and  any  movement,  if  effected,  causes 
characteristic  pain.  (3)  A  primary  and  isolated  degeneration  of  the 
mutfcular  fibres  of  the  diaphragm  has  been  described  by  Callender  and 
others  as  common  aft4.'r  death,  but  it  has  not  yet  been  proved  to  cause 
such  inaction,  during  life,  as  might  bo  confounded  with  paralysis.        ^M 

Paralysis  may  be  due  to  disease  of  the  nerve  or  of  the  spinal  cordial 
In  the  latter  case  other  muscles  always  suffer;  in  the  former  the 
diaphragm  usually  suffers  alone  un'ess  it  is  part  of  multiple  neuritis. 
In  disi-ase  of  the  nerve-roots  there  are  other  indications  of  the  position 
of  the  disease.  The  affection  is  often  overlooked  bewiuse  not  searched 
for,esj«cia!ly  in  disease  of  the  spinal  cord.  The  observer  forget**  that 
its  associations  are  not  with  the  lower  dorsal  muscles,  and  he  omits 
to  look  for  it  in  cases  in  which  the  cervical  cord  is  suffering  and  other 
respiratory  muscles  act  well. 

If  there  is  reason  to  suspect  neuritis,  counter-irritatiou  should  be 
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oxer  the  lower  and  inner  part  oE  tlie  antt*rior  triangle  of  the 
The  onlj  other  special  i^iolnt  in  treatment  is  the  ajiphcation  of 
tl«ctncity.  The  nerve  may  be  stimulated  by  pressing  the  rbeuphore 
'dri?|>l^  oatiide  the  lower  part  of  the  clavicular  portion  of  the  sterno- 
toiii.  The  other  polo  may  be  placed  at  the  epi)^Hlrium  or  over  the 
»rr8]>ondin)jf  half  of  the  diaphragm.  But  the  itiflueuce  of  electricity 
^oopanljsjs  of  the  diaphragm  is  not  sufficient  tu  make  its  use  desir- 
klle.  Li  the  cases  in  whii-h  such  treatment  couM  du  good  the  affec- 
tion is  transient  and  comparatively  unimportuut.  la  central  disease 
•Lwiricity  hiut  very  little  iutlut-uce. 


Nerves  or  the  Upfeb  Limb. 


Th*ii*TTe»  of  the  arm  and  shoulder  are  derived  from  the  five  lownr 
eerrical  aod  the  first  dorsal  nerves.  These  int«rlaee  in  the  brachial 
plextis  iu  duch  a  complex  manner  that  moat  of  the  nerves  of  the  arm 
atv  derived  from  many  spinal  roots. 

TItf  oerre-roots  form,  by  thfiir  union,  three  trunks,  which  we  may  indicate  by 

fionaonomemU.     They  are  formed  thus  : — I,  by  the  branch  from  the  fourth,  and 

Utfiontacif  the  fifth  and  sixth  cervical ;  H,  by  these ventli;  and  11 1,  hy  the  eighth 

ctTTiciluid  the  firet  donal.     Each  trunk  divides  into  two  parts,  and  the  union  of 

tixM  diviKiiiDt  forms  the  three  cordH  of  the  brachial  plexus  from  which  the  nerves 

iBftbearm  pruceed.     But  before  the  primary  trunks  divide,  certain  uorves  arise, 

the  origin  uf  which  is  thus  less  doubtful.     The  fifth  nnd  sixth  rervical  roots  give 

fingin  direL-tly  to  the  posterior  thoracic  nerve  for  the  serratuH,  and  from  the  cord 

by  iheir  anion  springs  the  supra-scapular  nerve.     The  three  cords  of  the 

have  the  following  relations: — The  posterior  is  derived  from  all  thr«e 

prinarj  trunks,  and  gives  rise  to  the  sub^capulur  nerve,  the  circumflex,  and  the 

■vcnlo-spind  (or  radial,  as  the  whole  nerve  is  sometimes  termed).     The  upper 

outer  cord  is  derived  from  the  two  upper  primary  trunks,  i.  e,  from  the  fourth, 

tk.flitth.  and  seventh  cervical  roots,  and  from  it  proceed  one  anterior  thoracic 

III*  tuusculo-cutaiieous  nerves,  together  with  the  outer  head  of  the  median. 

rt  inner  or  lower  cord  is  derived  only  from  the  lowest  primary  trunk,  t.  s. 

\ityim  tlie  last  cervical  and  first  doi-sal,  and  gives  riso  to  the  ulnar,  the  inner 

^kadof  the  median,  the  internal  cutaneous,  the  intercoRt<i.humer&1,  and  to  the 

■Knbd  anterior  thoracic  nerves.     It  may  be  oonveuieut  to  put  these  ooarso 

uiitomical  relation*  in  the  form  of  a  table. 

Prtviarij  Tntnke. 
Urui,  Nerves, 

I. 
4,  6,  and  0  C. 

n. 

6  and  7  C. 


Upper 
cord 


III. 


Lower 
oord 


/"External  ant.  thoracic. 

<  Musoulo'Cntaneous. 

V.  Outer  head  of  ^ 

>  median. 
Inner  head  of  J 

Ulnar. 

Internal  cutaneous. 

Ttit^rcoAto>1tun)ei-»I. 

Internal  aut.  thomcia 


60 


rAL  NERVES, 


Thefw  anatomical  facts,  however,  give  un  little  help  in  tnunngf  the  relaiion^^H 
the  nerves  to  the  Bpina!  roota.  The  invwli^tioni  of  Ferrier  and  Yeo,*,  wl^H 
ascertuimHl  tbe  moveuient*  produced  bj  faradisiug  the  Bcveral  spinal  TY)otsin  the 
roonkej'.  sbov  us  the  waj  in  which  the  movementfi,  muscles,  and  nerves  are 
represented  in  the  Bpinol  roota.  Their  resnlta  arc  therefore  of  great  interest, 
although  we  are  not  justified  in  transferring  the  facts  to  man  except  in  so  far 
OS  ihej  receive  confirmation  from  human  anatomy  and  pathology.f  Subject  to 
this  reservation,  the  chief  re»ult«  are  impoKant,  and  may  be  thus  stated.X  jH 

The  rootH  tt>  which  the  several  nerven  are  thus  traced  are  as  fnllows  :  SuImH 
acapalar,  6  and  7  C  ;  circumflex,  4  and  5  C. ;  muscalo -spiral,  4,  5.  6,  7>  8  C.  ;^ 
musculo-cutaneons.  4,  5  0.  ;  median,  6,  6,  7,  6  C. ;  alnar,  8  C,  1  D. 

Still  more  im[H>rlanL  are  their  observations  on  the  relation  of  vaiious  move- 
ments of  the  arm  to  the  nerve-rtwts,  and  these  are  as  follown  : 

Cervical  4.— Elcvuliun  and  retraction  of  the  arm,  flexion  and  supination  of 
the  forearm  ;  by  the  rhomboids,  supra-  and  infi-a-spinatuo,  biceps,  brachialii.^— 
and  supinators.  ^| 

Cervical  5. — Similar  to  the  last,  but  without  retraction  of  the  ami,  and  with 
extension  of  the  wrist  and  first  phalanges ;  by  the  deltoid,  serratus,  flexors  of 
elbow,  extcnsora  of  wrist,  and  long  extensors  of  fingers. 

Cervical  ^. — Adduction  and  retraction  of  the  upper  arm,  extension  and  pro- 
nation of  ttie  forearm,  flexion  of  the  wrist ;  by  contraction  of  the  peotormlia* 
latisaimus  dorsi,  triceps,  flexors  of  wrist,  pronators. 

Cervical  7. — Adduction  and  rotation  inwards  at  the  shoulder-joint,  flexion  of 
the  wristt  and  of  the  fingers  at  the  nei-ond  phalanx  ;  by  the  teres  major. 
latisAimua  dorsi,  snhscapularis,  triceps*  and  long  flexors  of  the  fingers. 

Cervical  8. — Flexion  of  fingers  and  thumb  so  as  to  close  the  fist ;  flexion  ot^m 
wrist  towards  the  ulnar  side,  pronation  of  forearm,  ext^nnion  of  elbow  ;  by  thl^| 
intrinsic  muscles  of  tbe  hand,  the   long  flexors  of  tbe  fingers  ami  thumb*  the 
flexors  of  the  wiist,  and  the  triceps. 

Doraal  1. — Adduction  of  the  thumb,  flexion  of  th^  fingcra  at  the  metacarpo* 
phalangeal  joints;  by  the  interossei,  &c. 

Thus  inofit  movemoni«  are  related  to  many  spinal  roots.  The  moRt  important 
relations  are  these :  that  of  the  deltoid,  rhomboids,  supra-  and  iufra-spinatos, 
flexors  of  the  elbow,  and  supinators,  to  the  fourth  and  fifth  cervical ;  that  of  tbe 
adductors  ol  the  arm  and  extensors  of  the  elbow  to  the  rixth  and  eerenth  nerves  j^h 
pronation  to  the  sixth  and  eighth  ;  extensron  of  the  wrist  to  the  fifth  ;  flexioB^I 
to  the  eighth  ;  extension  of  the  first  phalanx  to  the  fifth  ;  flexion  of  the  tin}reiii 
to  the  seventh  and  eighth,  and  the  action  of  the  intrinsic  muscles  of  the  hand 
to  the  first  dorsal.  These  facts  will  probably,  in  the  future,  find  important 
practical  applications. 

Regarding  the  relation  of  the  sonanry  branches  to  the  nerve-roots,  ve  have 

*  *Proc.  Roy.  Soc.,'  March  21,  IS&l.  Careful  dissections  b;  Hcrringhara  (cr 
March  25cb,  1887)  give  somewhat  different  results,  but  this  method  of  iDveitigmtion 
is  open  to  more  oneertainties  tlnm  that  of  stimulation.  Herringhiim'a  oonclosiODS 
shonld,  however,  be  noted  bv  future  itivestigston. 

f  In  the  case  of  the  leg  there  are  some  important  discrepancies  between  the 
results  in  the  ap**  arid  the  condit'ous  that  obtain  in  roan.  Theee  will  be  noticed  in 
their  proper  place. 

X  Ferrier  Ima  li nee  stated  that  tbe  relations  he  gave  (followed  in  the  text)  were  all 
one  nerve  too  high  (*  Proo.  Roy.  Soc.,'  1883,  vol.  xxxv,  p.  229),  but  this  would  make 
the  innervation  of  tbe  intrinsic  muscles  of  tbe  hand  from  the  second  dorstd  nerve, 
which  is  certainlv  not  the  case  in  man. 
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b«ndc«  ibe  facU  of  Aiintomjr,  only  tlie  evidence  fumishef!  by  r»r«»  cfucii  of 
ajnry  nt  ilisemte  in  which  the  lesion  and  iU  efFecU  are  well-dinned.*  Few 
hett  of  this  character  are.  however,  »o  conchisivensthut  iUnstrated  in  Fi^  51,  in 
vVtcli  ihc irea  shaded  hy  slanting  lines  was  rendered  antcflthetic  by  the  divinion 
of  tkcpontcrior  ro<it«  of  the  lout  cervical  and  fiiKt  dorsal  nerves.  The  general 
iadieatinns  are  that  the  distribution  of  the  sensory  fibres  of  the  nerve  roots  is 
ftWig  tb«  axis  of  the  limb  and  not  across  it.  The  last  two  pairs  of  nerreai 
npply  the  ulnar  Hide  of  the  limb  and  the  finger  tips,  the  fifth  puir  the  i-adial 
•ul«  tml  the  middle  roots  nf  lite  brHcbtal  plexus*  the  middle  zone  of  each  side  of 
tU  limb  lad  the  thumb.f 


YiO,  'tl. — Ar^a  of  impaired  sentstion  sfter  dWiainn  of  the  posterior 
btucbea  ot'  tli**  Mh  C.  and  1  P.  nerves,  hy  Prufensor  Uorsltfy  fur  inveterate 
psruyfinal  neumlgia  in  tlmt  tefp'in. 

Piral^da  of  the  nerves  of  the  upper  limb  may  l>e  due  to  disease  of 
tlu  uerre-roots,  of  the  plexus,  or  of  the  truukii  Ihat  arise  from  these, 
Itinronvenlynt  to  consider,  first,  the  diseases  of  the  nerve-trunks,  and 
4fl<ir«Tirds  those  of  the  nerve-roots  and  of  the  plexus.     From  the 
rooTs  themselves  only  one  iniporlant  nt^rve-tnink  is  derived:  the  pos- 
temir  thoracic  nerve.     The  others  spring  from  the  plexus. 
The  morbid  influeno^s  that  affect  the  nerves  of  the  arm  are  very 
The  brachial  plexus  passes  close  to  the  shonldcr-joint,  and 
difllocAtion  often  damages  the  nerves,  sometimes  one  onljr,  some- 
timea  several,  and  nccasiotially  all  the  trunks.     In  fractures  of  the 
fcvaeft,  the  nerves  adjacent  may  be  toni,  or  may  be  compressed  by 
tbe  ends  of  the  bone,  or  by  the  callus  tbal  is  formrd,  or  by  l>andage8 
Itliat  are  applied.     The  course  of  certain  nerves  is,  in  some  parts  of 
tile  aJTn.  e£[>ecially  apt  to  be  the  seat  of  wounds  of  Tarious  kinds. 
They   may  be  compressed   by  cicatricial   fibrous   tissue    when  the 

IVoand  is  merely  near  the  nerves,  while  the  position  of  some  exposes 
them  to  pressure  against  the  unyielding  bone.  Even  slight  presi^ure 
in  tfaeve  nerves  is  effective  when  prolonged,  as  it  often  is  during 
lleep.  when  warning  sensations  are  uuperceived.  Tlie  sleep  imJuced 
by  alcohol  is  especially  apt  lo  be  attended  by  this  accident  Henoo 
^there  is  a  group  of  *'  Sleep-paUies  **  of  the  arm,  chiefly  of  the  mnsculo- 
^Wpiral  and  median  nerves,  rar.-ly  of  the  jdexus  it:«elf. 

^H     *  Inttrurtivf    fuels    of    thU    cli»ract«r  will  be  found  in   papers  hy  Thorhum, 
^  Br»in,'  Jatinary,  18S7,  snd  October,  1887. 

f  TUa  is  doe  to  the  mode  of  (,<T"Wth  of  the  arm-huit  in  the  embryo;  u 
•bowD  bj  Rom  in  ■  mrwt  initractive  paper,  '  Brain/  Jsnunr^r  7tl>,  188B.  Si-e 
lalMclispter  oa  the  KancliDninfthe  Spinal  Cord. 
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Priinnry  neuritis  may  involve  any  nenre,  or  tbe  braf'ljial  plexus,  or 
tho  nerve-roota;  certain  nerves  also  suffer  in  mnlliple  neuritis. 
Secondary  neuritis,  set  up  by  injury  or  by  a<ljacent  inflamruation, 
may  extend  upwards, and.  reacbinj^  tLu  jtloitus,  siiread  to  other  nerr 
Neuromata  are  rure.  Various  morbid  proceast-s  in  the  neck  may  invol 
the  nervt'-roots.  Neuritis  of  the  plexus,  and  the  multiple  form,  are 
separately  described. 

Poaterior  Thoracic  Nerve — Nerve  to  the  Serratut. — ^In  consequence 
of  its  position  a»d  long  course,  the  nerve  to  the  serratus  often  suffers 
Aftor  being  furmod  in  the  substance  of  the  scalenus  niediug  muscle, 
by  the  union  of  branches  of  the  6fth  and  sixth  cervical  nerves,  it  pas 
behind  the  brachial  plexus  and  along  the  side  of  the  cheat  to  thi 
lower  bordtr  of  its  muscle.  It  is  in  the  neck  that  the  nerve  is  most 
often  injured.  U  may  be  d.miagcrl  there  by  direct  pressure — as  in 
carryiiii^  on  tho  shoulder  a  heavy  sharp-cornered  object — or  by  severe 
muscular  efforts,  such  as  carrying  a  weight  tliat  dues  not  press  into 
the  neck,  wielding  a  heavy  hjiramer,  or  long-contiued  exertion  with 
the  raisixl  ann,  as,  for  instance^  in  whitewashing  a  ceiling.  In  such 
cases  a  traumatic  neuritis  is  set  up  by  the  violent  compression  of  the 
nerve  conecqneut  on  the  forcible  or  prolonged  contraction  of  tUe  musi? 
cle  through  which  it  passes.  When  the  onset  of  the  i^ilsy  occu 
immediately  on  the  exertion,  a  paralvsiug  injury  to  the  uerve  mu 
have  occurred,  which  will  l>e  followed  by  secondary  neuritis.  Fa 
and  blows  on  the  neck  and  shoulder  are  oc-asioual  causes;  there  is 
usually  much  bruising  of  the  adjacent  parts.  Punctured  atid  gun- 
shot wounds  occasionally  involve  the  nei've.  The  least  frequent 
cause  is  exposure  to  cold,  such  as  a  draught  on  the  neck, 
sleeping  on  damp  earth.  I  have  once  known  it  to  follow  j 
turition,  developing  four  days  afterwards,  doubtless  from  neuri 
excited  either  by  tho  muscular  exertion,  or  by  exposure  of  the  neck 
cold  iluring  the  labour  The  sorratus  suffers  also  in  central  di 
chiefly  in  progroasiv«  mu4cular  atrophy  and  infantile  paralysis; 
in  these  it  is  always  associated  with  palsy  of  other  muscles.  Isohi 
pariilysis  of  their  nerves  is  nine  times  as  frequent  in  men  as  in  women 
It  occurs  chiefly  in  muscular  workers,  and  during  the  active  period  of 
life,  twenty-five  to  forty.  The  immediate  causes  sufficiently  explain 
this  relation  to  age  and  sex,  and  they  also  account  for  another  fact — 
that  it  is  far  more  frequent  on  the  right  side  than  on  the  left.  It  is 
sometimes  1>ilateral.  but  Ihe  two  nerves  are  never  damaged  at  the  same 
time.  One  man  was  affected  on  the  right  side  after  earrviug  hear 
beams  on  the  shoulder;  he  then  carried  them  on  the  left  shoulder, 
and  the  left  serratus  became  paralysed. 

Severe  neuralgic  pains  in  the  neck  and  about  the  shoulder  commoni 
precede  and  accumpany  the  onset  of  the  affection  when  due  to  neurit 
The  symptoms  of  the  parnlysia  of  the  serratus  have  been  already  d 
scribed  (p.  29^     It  is  readily  recognised  by  the  recession  of  the  posteriot 
edge  of  the  scapula  from  the  thorax  when  tho  arm  is  pat  forwards 
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(Fiy  8,  p.  29).     In  sereiv  cases  the  musole  is  found  to  have  lost  fariu 
die  irntahility,  althougli  it  tujiv  still  contract  to  tbe  voltaic  current. 

Th«  ouurse  of  a  severe  case  is  alwavH  tedious.  Months  may  pass 
before  improvement  is  manifested,  aud  tbe  i^ralysi»  is  sonu'times  per- 
nunent  In  treatment  it  is  desirable  to  maintain  tbe  nutrition  t>f  the 
niucte.  M  far  &s  possiMe^  by  electrical  stimulation,  and  its  superficial 
dtoation  renders  Ibis  easv.  If  couuter-irritatiou  is  desirable,  it  sbould 
bp  applied  OTer  the  position  of  tbe  scalenus,  since  the  lesion  of  the 
oene  is  commonly  al  this  place.  Tbe  use  of  tbe  arm  should  be 
limited.  When  practicable,  the  elbow  should  be  carried  iu  a  bliiig  of 
Kuth  a  leof;tb  as  sligbtly  to  raise  the  shoulder.  All  movements  that 
tnir  iiiToIre  contraction  of  the  scalenus,  i.e.  all  movements  needing 
rleTution  of  the  shoulJer,  must  be  prohibited. 

Tbe  Supra-acapular  nrrre  arises   from   tbe   trunk  formed   by  the 

uoimo  u(  the  sixth,  fifth,  and  a  branch  of  tbe  fourth  cervical  nerves, 

lot  its  fibres  come  from  the  fifth  and  partly  from  tbe  fourth.     It  is 

JOCkxittiially  dama£;ed   alone,    or   with  the  circumflex,   in  dislocation 

Wtthfr  hiifiierus.  and    by    tnWa  on    the    shoulder,  and  by   carrying 

liaiTT  weights.     In  some  cjisrs  the  iitjury  may  be  to  the  upper  part 

of  the  plexuH  (see  p.  91).  which  may  recover  except  this  nerve.     The 

rrimlt  of  its  disease  is  palsy  of  the  sn[>ra-  and  infm-spinatus  (p.  30). 

Tbe  latter  is  tbe  more  important,  and  i-auseH  a  defect  of  the  rotation 

Mtwards  of  the  humerus,  interfering  with  many  movements,  and, 

inaag  others,  with  the  movement  of  the  pen  along  the  line  in  writing. 

Undae  work  is  thrown  on  the  posterior  p;irt  of  the  deltoid  and  the 

tena  minor ;  the  del'oid  may  become  hypertropbied.  and  its  poste- 

^ge  is   conspicuous  against   the    wasted    iufri-spinatus.     The 

ittU  i«  rolateil,  so  that  the  lower  angle  is  moved  upwards  and 

invirds.     Tbe  paralysis  of  the  aupra-spinatus  is  unimportant,  except 

that  the  humerus  is  loss  firmly  fixed  and  the  deltoid  more  readily 

titign<?d      It  can,  in  very  slight  degree,  supplement  the  deltoid,  and 

if  Ijonilvsed  with  the  deltoid,  tbe  head  of  the  humerus  falls  more  than 

it  Joes  when  the  deltoid  is  paralysed  alone.     Some  anaesthesia  over 

tbe  scapula  often  results  from  disease  of  this  nerve. 

The  Circtit/tjfrx  nerve,  although  arising  from  the  posterior  cord  of 
the  plexus.  Ai.H>ms  to  derive  its  fibres  from  the  same  source  as  the 
ftopr*  ^cipuKr,  the  fourth  and  filth  cervical  nerves.  It  supplies  the 
deltoid  and  teres  minor,  and  the  skin  over  the  deltoid.  Tbe  course 
of  the  nerre  renders  it  very  liable  to  injury  from  dislocations  and  falls 
DO  the  shoulder,  and  from  the  pressure  of  a  crutch.  Simple  neuritis 
Slid  so-called  "rheunintic  palsy*'  are  rare,  but  the  nerve  has  been 
affected  in  some  acute  dis*'ases,  possibly  from  pressure,  and  iu  rheumatic 
fifver*  perhaps  by  iafiammalion  extending  from  the  joint.  It  suffers, 
with  other  nerves,  from  disease  of  the  upper  part  of  the  brachial 
plexus. 

Tbe  chief  symptom  is  paralysis  of  the  deltoid  (p.  29),  which  abolishes 
Umoftl  all  power  of  raising  the  arm,  a  very  tritling  decree  of  abduc- 
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tion  by  the  supra-sapinatuf)  alone  remaining.  Tht^sli;;^!  uerve-siipp| 
that  the  fore-part  of  the  deltoid  reteives  from  one  of  tbe  uutt'ri< 
thoracic  nerves  is  iusiifficient  to  mitigate  the  effect  of  th»»  paralysis 
the  circumflex,  although  it  maj  maiiitain  slight  power  of  toIubI 
contraction  in  the  anterior  filres.  juid  this  sometimes  t^ives  rise  to 
erroneous  impression  that  tl)e  paralvsis  of  tbe  circumflex  nerve  is  in- 
complete. The  effect  of  the  conjoined  palsj  of 
the  teres  minor  is  unimportant.  The  wanting 
of  the  deltoid  caiises  a  change  in  the  shape  of 
the  shoulder  (Figs.  1  and  *d).  Seusatiou  mav 
be  lost  in  the  skin  over  the  lower  part  of  the 
muscle^  and  the  loss  sometimes  extends  on 
the  shoulder  (Fig.  53).  In  some  cases  there 
no  auseethesia,  even  when  the  muscle  is  who] 
paralvsed;  we  have  seen  that  thin  is  often 
case  in  nerve-lesions  (p.  60).  Adhesions  are 
apt  to  form  in  tbe  shoulder-joint,  in  part  pro<^ 
bablv  the  result  of  trophic  changes,  binee  th^H 
cin!iinifif>x  supplies  the  articulation  as  well  tm 
the  chief  muscle  that  moves  it. 

The  diiignosis  of  the  paralysis  of  the  cii^f 
cumflex   nerve   is    easy.     The   only  condiiioii" 
readily  mistaken   for  it   is   anchylosis  of   tbe 
shouMer-jnint  in  a  stout  individual,  in  whom 
the  state  of  nutrition  of  tbe  muscle  is  not  readilv 
perceived.    The  risk  of  error  is  increased  by  tbe 
fact  that  arthritis  and  paralysis  may  result  from  the  same  cause — a  fall 
on  the  shoulder.     Passive  movement  at  ouce  solves  the  problem.     Tbe 
scapula  moves  with  the  arm  in  iinehylosis,  and  not  in  palsy.     The 
importance  of  exatniuiug  tbe  joint  is  very  great  in  all  cases  of  inter- -^ 
ference  with  movement  of  the  shoulder.     A  patient  bad  an  epileptifl| 
fit  wbich  w.ia  supposed  to  have  left  bniuhial  monoplegia,  merely  because 
be  fell  on  the  shoulder,  and  the  njovement  of  the  arm  was  lessened  first 
by  pain,  and  tbcn  by  arthritic  adhesions. 

Tbe  JIueculO' cutaneous  nerve  supplies  the  chief  flexors  of  the  elbow 
and  the  skiu  over  the  radial  side  of  the  forearm.  It  is  scarcely  ever 
paralysed  alone,  but  often  suffers,  witii  other  nerves,  in  disease  of  tbe 
brachial  plexus.  Tbe  symptoms  correspond  to  its  function ;  there  is 
paralysis  of  the  biceps  and  brachiabs  (see  pp.  32,  83).  the  effect  of 
which  is  especially  conspicuous  when  the  urni  is  supiuated  and  the 
supinator  lungus  cannot  flex  the  elbow.  There  may  also  be  ansesthesia 
of  the  radiiil  side  of  the  forearm,  front  and  back.  ^ 

The  Musculo- fipiral  nerve  is  more  frequently  paralysed  alone  thairl 
any  other   nerve  of   the  arm.     Arising   from  tbo  'posterior  cord  of 
the  brachial  plexus,  it  seems  to  derive  its  motor  fibres  from  all  the 
nerve-roots  that  enter  the  plexus  except  tbe  first  dorsal.     It  supplies 
the  triceps,  all  the  muscles  on  the  back  of  the  forearm,  the  extensors 
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of  the  wrist  and  fingers,  both  the  supinators,  also  tbc  skin  on  the 
rnJiil  aiJ«  of  the  l»acV  of  the  hand,  the  back  of  the  thumb,  index 
fio^r,  tod  half  the  middle  finger.  It  is  thus  the  extensor  nerve  of 
t^  arm,  and  has  a  more  complete  relation  to  a  single  function  than 
u  common  among  the  nerves  of  the  limbs  ;  a  fact  that  has  given  rise 
to  diagnostic  error,  since  a  patsy  Limited  to  a  single  function  suggests 
•  central  cause.  The  frequency  with  which  this  nerve  suffers  is  due 
to  lU  course.  As  it  leaves  the  brachial  plexus  to  wind  round  the  bone, 
it*  f»a8itiou  exposes  it  to  injury  in  dislocation  or  fruia  the  pressure  of 
ft  cratch;  the  most  common  form  of  "  crutch  paUy  "  is  ftaralysis  of 
lbi«  nerre.  Lying  aa  it  does  close  to  the  humerus,  it  is  readily  torn 
in  fracture,  or  compressed  by  callus,  aud  it  suffers  gravely  iiom  even 
tomporary  pressure  against  the  hard  bone.  Such  preiisure  ia  often 
darted  during  sleep.  The  nerve  may  be  paralysed  by  the  pressure  to 
wbicb  it  is  exposed  when  the  body,  with  the  arm  beneath  it,  rests  on 
tb«  ground  or  on  a  bard  bed.  Thus,  a  man  slept  all  night  on  a  bench, 
king  on  his  right  side  with  his  arm  beneath  him,  and  woke  in  the 
moruing  with  this  nerve  paralysed.  Curiously,  a  precisely  similar  event 
M  occurred  to  him  three  years  before.  In  other  cases  the  pressure 
on  llie  nerve  is  that  of  a  hard  aud  sharp  object  over  which  the  arm  is 
fUced  during  sleep,  as  the  edge  of  a  chair  or  the  side  of  a  couch. 
Tht  Continental  custom  of  tying  together,  behind  the  body,  the  arms 
u^ » [trisouer,  often  causes  paralysis  of  this  nerve,  sometimes  on  both 
fidrs  Id  Russia  it  is  not  uncommon  in  infants,  from  the  popular 
f'ntctice  of  binding  the  arms  to  the  Itodr  and  then  laying  the  child  to 
ileep  on  itA  side.  I  have  three  timed  seen  paralysis  from  a  violent 
tion  of  the  trioepB,  once  during  the  act  of  pulling  on  a  tiglit 
of  boots,  once  from  thruAviug  a  slone  with  energy,  and  once  from 
gruping  a  lamp-post  to  avoid  a  fall  during  a  severe  attack  of  giddi- 
Ilea  In  each  the  nerve  was  at  once  completely  paralysed  ;  and  in  the 
■wood,  in  which  the  palsy  was  severe,  a  bruised  a|'i»earance  wus  ob- 
KTTod  over  the  lower  part  of  the  triei-ps.  Neuritis  due  to  cold  is  often 
laumed  to  be  a  cause,  and  is  possibly  sometimes  effective,  but  the 
•ifomire  has  usually  been  during  ak-oholic  sleep,  and  it  is  probable  that 
tfce  paralysis  is  due  to  comjiression  rather  than  to  cold.  The  same 
inSueucemay  also  have  been  operative  in  cases  in  which  the  nerve  has 
^t)  paralysed  during  an  acute  disease.  Although  in  a  case  of  para- 
Iviii during  typljus,  desoriljod  by  Bernhardt,  neuritis  was  found  after 
«^.  this  was  ut  the  spot  at  which  pressure  is  usually  effective,  and 
tlw  ioBsinniatiou  was  probably  tbus  excited.  Pressure  always  sets 
"I'Mintis,  and  the  diagnosis  of  a  primary  neuritis  is  never  justified 
^flW^put  affected  is  one  liable  to  compression. 

TLr  avraptvims  of  disease  of  the  musculo-apiral  nerve  are  paralysis 
of  theextensors  oPthe  elbow  and  of  the  wrist,  the  long  extensors  of  the 
""(tern  and  thiimb,  aud  the  supinators  (see  pp.  33,  34).  All  these  are 
!*^'lvsc(l  by  a  ci»mplete  lesion  of  the  nerve  near  the  brachial  plexus, 
oben  the  lesion  is  near  the  middle  of  the  humerus,  aa  it  is  in  most 
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0MO8  of  compression,  the  trioepa  generally  escapea,  but  not  alwavf, 
The  supiuMtus  KmgUB  is  usually  paralyseJ,  but  eaoajieB  if  the  le.sio: 
ie  below  the  origiu  of  its  branch,  aud  may  also  eucape  if  the  injury 
the  nerve  is  incomplete.     In  sleep  piilsy  it  usually  suffers,  but  I  have 
seen  it  unaifeoteil,  in  a  case  in  which  the  ext.  carpi  radialis  was  uUo 
but  little  affected,  anil  Bernbardt  haK  noted  the  escape  of  the  supinatoi 
in  an  otherwise  couiplete  pantlysis  from  dislocation  of  the  humuru 
The  extensor  palsy  causes  chanicteristie  wnst-drop,  and  loss  of  t 
power  of  extending  the  iirst  phalanges  of  tbe  fingers  and  the  thuiu 
(sec  p.  34).     There  is  sometimes  a  gradation  r>f  palsy  from  the  tirat 
finger,  in  which  it  is  lea«t,  to  the  fourth,  in  which  it  is  gieatest  (Fig. 
54).     The  same  gradation  is  seen  in  lead  palsy,  &c.     It  is  not  cany 
eiplain.     The  action  of  the  flexors  is  feeble,  from  the  loss  of  anterg 
support;  in  most  eases  of  complete  palsy  I  have  found  the  power  < 
flexion  reduced  from  tbis  cause  to  one  third  of  the  normal.     The  loi 
of  the  power  of  supination  is  a  grave  inconvenience.     If  an  object 
gra8i»ed  firmly  the  arm  becomes  pronatod.     The  patient  tries  to  com- 
pensate for  the  loss  by  putting  the  elbow  against  the  side  and  rotating 


Iso       . 

i 


Fio.  GS.—PnrnlysU  of  the  uiaRculo'Cpiral  norre;    maximam   exteniion  of 

wri»t  Mild  Hiiper*.     TJtt'  ext«D»i"m  of  the  finj^^i-ra  progTi'»«ivcly  diiuiaiKhc* 
fruin  the  lirftt  to  the  fourth.     (Kroiu  a  pbotogmpli.) 


the  humerus.     The  pronators  may  ultimately  become  shortened.     The 
over-flexion  of  the  carpus,  and  its  deficient  8up|>ort  by  the  exteoao 

tendons,   leads  to  a    p: 
minence  of  synovial  sac8» 
aud  perhaps  of  the  btmes 
at  the  iKick  of  tlie  carpns 
(Fig.  55).    In  severe  c 
tbe  mu8<:lea  waste,  and 
maxiniuracircumfereuceof 
the  limb  l>elow  the  elbow 
may  be  a  quarter  or  half  an 
inch  lesi  than  on  the  other 
side.     The  electrical  reac- 
tions depend  on  the  Reve 
rity  of  tho  lesion  of  the  nerve;  commonly  there  is  well-marked  degenv 
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from  wriKt-drop  due  to  silver-poiioniiig  (too  vol. 
ii,  "  Argjria.") 
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ntive  reaction.  The  affection  of  BensiUility  in  tbo  area  supplied  by 
the  Dfnre  is  very  rariable.  The  skin  of  the  upper  arm  rarely  loses 
Seeling;  in  the  hand  sensuMon  uiaj  be  nonnnl,  although  the  muscular 
ptralriiisifi  complete.  There  ma.y  be  BuUjective  *'  tiugling  "  in  the  part 
ftltliougb  (here  is  no  loss  of  seneiUlity, 

Tbt-diuLifQOsis  is  easy  in  most  cases.  The  affection  ia  distinguished 
from  Iwid  palsy  by  its  common  HniitatioD  to  one  arm,  by  the  affec- 
tion o!  the  supinator,  and  often  by  the  sudden  onset ;  that  from  leod 
^l^ft^a&l.  Theae  characters,  and  the  commonly  obtrusive  cause. 
IY8  suffice  for  the  diagnosis.  It  must  be  remembered,  however, 
ihx  this  nerve  is  one  most  freijuently  ufft^cted  in  many  other  forms  of 
inulli|jk'  neuritis  (q,  v.).  The  prognosis  in  disease  of  the  musculo- 
ipiril  uerve  depends  on  the  severity  of  the  k-aion,  as  indicated  by  the 
iloetrical  reaction.  When  there  is  epideace  of  nerve-degoneralion  the 
pmtigis  usnally  la»its  for  some  months.  Recovery  ultimately  occurs 
JA  almost  all  Cases.  The  trtatment  is  that  for  neuritis,  already 
detrribed,  but  attention  should  bo  paid  to  the  posture  of  the  limb,  so 
u  to  ttTuid  tension  ou  the  affected  part  of  the  nerve.  Fur  this  reason, 
t&il  also  because  strong  contnictiou  of  the  triceps  may  further  injure 
the  nerve,  extension  of  the  elbow  should  be  avoided  in  cases  of  lesion 
ottbe  Derve  as  it  winds  round  the  humeraa. 
y  Tie  Median  nerve  supplies  the  prouators.  the  radial  flexor  of  the 
vriit,  the  flexors  of  the  finf^rs  (except  the  ulnar  half  of  the  deep 
fl»or).  the  muscles  that  abduct  and  flex  the  thumb,  and  the  two 
nditl  lumbricalcs.  Its  motor  fibres  seem  to  have  an  extensive  origin 
frwo  all  the  cervical  roots  that  ent»-r  the  braehinl  pifxus.  It,  subserves 
•eoMiliou  on  the  mdial  side  of  the  palm,  on  the  front  of  the  thumb, 
of  the  first  two  fingers,  and  of  half  the  third  finger,  and  also,  at  least 
ia  tnnny  |*ersona,  on  the  back  of  the  lust  phalanx  of  the  index  and 
nuddic  finder  ;  sometimes  also  on  the  adja^  cnt  part  of  the  back  of  tho 
rinuj&Dj^er  and  the  back  of  the  last  phalanx  of  the  thumb.  Isolated 
(alij  of  this  ueno  is  not  frequent,  and  generally  result*  from  wounds 
of  tW  fort-arm,  or  fi-a»:lure8  of  the  forearm  bones  rarely  from  iujuries 
w  tiw  upper  arm.  The  nerve  is  <»ccasioually  the  seat  of  neuritis, 
•bich  may  In*  induced  by  compression,  especially  in  those  who,  in 
thm  work,  have  to  hold  an  object  between  the  hand  and  upi^er  arm. 
tlajTtf  known  it  to  hv  paralysed  at  the  wrist  a  few  hours  after  a  severe 
•pmiQ  of  this  joint.  Webber  has  recorded  a  case  in  which  it  seemed 
*^^injnred  by  a  violent  contraction  of  ihe  pronator  teres.  When 
twrris  complete  damage  to  the  nerve,  pronation  is  impossible  beyond 
'«f  tDiil.|M>siiion,  to  which  the  supinator  lou^^us  can  briug  the  forearm. 
*^'^an  aiuiiipt  is  made  to  supjdement  this  by  rotating  the  humerus 
''"•'andg,  and  separating  the  elbow  from  the  side.  The  wrist  am  only 
***'  flexed  with  a  strong  inclination  towards  the  ulnar  side.  The 
""Jtih  is  in  fK*r»i8tent  extension  and  adduction  (like  the  thumb  of  tho 
*^'  Jigs.  22  and  23.  p  38),  and  cjinnoL  be  opposed  i-o  the  tij^s  of  the 
^oOr§,    The  j»ower  of  flexing  the  second  phalanges  on  the  first  is  lost, 
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and  also  that  of  flexing  the  distAl  phalunx  of  the  first  and  seconl 
fingers,  but  tbis  phaluux  can  still  be  flexed  in  the  third  and  fourth 
finj^ers,  by  the  ulnar  half  of  the  flexor  profundus  (see  p.  29).  Inter- 
osseal  flexion  of  the  Brat  phiilanx  is  stiJl  possible,  and  the  unoppuved 
exteuBor  action  of  the  interossei  on  the  middle  and  dbtal  phalanges 
tends  to  cause  a  subluxation  of  the  articulations  concerned.  The 
wasting  of  the  thenar  muscles  is  usiiuUy  conspicuous.  The  resulting 
condition  is  very  characteristic,  but  if  the  damage  is  at  the  wrist 
flexion  of  the  wrist  and  distal  phalanges  remains.  The  sensory  loss  is 
Tariable ;  it  may  be  absolute  or  absent.  If  there  is  anaesthesia  it  is 
greater  on  the  palmar  surface,  and  will  often  be  found  aUo  on  the 
dortial  aspect  of  the  extremities  of  the  first  two  fingers. 

The  Ulnar  lurve  come'*,  through  the  inner  cord  of  the  plexus,  from 
the  last  cervical  and  first  dorsal  roots,  and  its  origin  from  the  lowest 
part  of  the  cervical  enlargement  gives  it  an  important  relation,  since  it 
ii  the  first  of  all  the  brachial  nerves  to  be  affected  bv  diseaac  that 
ascends  from  the  dorsal  to  the  cervical  region  of  the  spiual  cord.  The 
nerve  supplies  the  ulnar  flexor  of  the  wrist,  the  ulnur  half  of  the  deep 
flexor  of  the  fingers,  the  museles  of  the  little  finger,  the  interosaei, 
some  o<'  the  lumbricales,  the  adductor  and  inner  heud  of  the  bhurt  flt-xor 
of  tbo  thumb.  Ita  sensory  area  is  the  ulnar  side  of  the  huud,  back 
and  front,  generally  more  ritensivi'  on  the  back  (two  fingers  and  a 
half)  than  on  the  front  (one  fint^fr  and  a  half).  The  course  of  the 
nerve,  superficial  behind  the  elbow  and  at  tlie  wrist,  renders  it  liable 
to  soimraie  injury.  It  is  often  implicat*^^!  iu  wounds  of  the  forearn*. 
and  about  the  elbow-juint,  by  dislo^iations  of  the  shoulder  and  elbow, 
enlargement  of  the  elbow  bones,  and  by  fractures  of  the  l>oues  of  the 
forearm.  It  is  occasionally  the  seat  of  neuritis,  and.  like  the  musculo* 
spiral  nerve,  it  is  sometimes  paralysed  by  pressure.  At  the  elbow,  the 
projecting  bones  jtreserve  the  nerve  from  direct  pressure;  although 
Duchenne  describes  paralysis  iu  men  who,  while  at  work,  rest  the  bent 
elbow  on  a  hard  substance,  this  mrchnnism  is  certainly  rare.  It  is  much 
more  common  f4»r  the  nerve  to  suffer  in  long-continued  flexion  of  the 
elbow,  without  external  pressure;  and  from  this  cause  the  nerve  is 
sometimes  })aralvsed  during  sleep.  I  have  three  times  seen  a  steep 
palsy  of  the  ulnar  nerve.  The  tension  may  set  up  neuritis,  and  is 
especially  effective  if  the  rebistance  of  the  tissues  to  morbid  influences 
is  lessened  by  general  ill  health.  Many  persons  must  have  noticed 
that  if,  when  out  of  health,  they  sleep  with  the  elbow  l>ent,  thev  wake 
with  tingling,  and  even  lusa  of  feeling,  in  the  regiou  hupphed  by  the 
uluar  nerve,  although  this  may  not  happen  wlien  they  are  in  good 
health.  If  the  ilt-henlth  is  profound,  as  in  an  acute  illness,  hu'al 
neuritis  of  considembte  iuteusity  may  be  set  up.  Thus  a  lady,  a  few 
days  after  childbirth,  who  was  jirostrated  by  a  long,  exhau^ing 
labour,  noticed  tingling  iu  the  side  of  the  hand,  and,  whenever  she 
bent  her  elbow,  a  sensation  **  as  if  she  had  knocked  her  funny-}x)ne." 
Paralysis  of  the  muscle*  supplied  by  the  ulnar  nerve  followed  in  a  few 
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ir%  anJ  in  a  fortnight  tbere  was  distinct  waiting.  When  I  buw 
.ail  muDthB  lat^r,  the  ulnar  uerre  behind  the  elbuw  was  distinctl)- 
t^icktmed.  She  tiud  bad  a  siniilur,  but  more  transient  attack  after  a 
prvnoos confinement.  A  bitnilar  palsy  has  occurred  during  the  course 
of  trpboid  fevei*,  and  both  nerves  have  been  known  to  suffer  (Bern- 
kirJt).  In  such  conditions,  not  only  is  the  tissue-health  lowered,  but 
faroiag  sensations  are  often  unperceived. 

THa  ini{tortdnce  i>f  the  interosseal  flexion  of  the  fingers  for  many 
Ittions.such  as  writing,  renders  palsy  of  tbo  ulnar  nerve  peculiarly  dis- 
lUiDg  Several  illustrations  of  the  symptoms  have  already  been  given 
(p.  36).  In  flexion  of  the  wrist,  the  hand  deviates  towards  the  radial 
i)df.  and  persistent  distortion  may  take  place.  Adduction  of  the 
tiituQb  is  lost,  and  so  are  most  morements  of  the  little  finger.  The 
fin^n  cannot  be  flt>xed  at  the  tirst  or  extended  at  the  otber  joiuts, 
but  the  loss  is  slighter  in  thefirst  two  fingers  than  in  the  others,  because 
Ibir  luQibricales  are  supplied  by  the  median  uerre  In  time  the 
0|»(hments  of  the  iiiterossei,  by  their  contra»-ture,  lead  to  over-exteu- 
uon  of  the  first  phalanges  and  flexion  of  the  others;  the  "claw-like 
k&Qil"  is  produced  (see  p.  36),  but  this  is  less  complete  than  in  castas 
tif  prrtcressive  muscular  atrophy,  on  account  of  the  esca(>e  of  the  first 
tiylattihricales.  When  the  palsy  is  imperfect  it  may  be  possible  to 
extern]  the  second  and  third  phalanges,  if  the  first  cun  be  over-extended, 
t&d  ta  iulvujiUige  thus  given  to  the  iiiterossei  by  the  lengthening  of 
liie  course  of  thuir  tendons,  just  as  in  partial  paralysis  of  the  long 
itxienaurs  they  may  be  able  to  extend  the  digits  if  the  wrist  is  flexed, 
Inil  not  if  it  is  extended.  In  lasting  damage  the  hy[)othenar  eminence 
luij  disappear,  the  palm  is  hollow,  the  thenar  musi-les  that  remain 
id  out,  and  the  oppuneus  may  cause  a  slight  forward  rotation  of 
ihamb. 

The  loris  of  sensation,  as  in  the  case  of  the  other  nerves,  TorieH  much. 

b  according  to,  and  irrespective  oK,  the  degree  of  lesion  of  the  nerve. 

:»ji'ftive  scniiaiions  are  cunimon,  with  and   without  anceathesia,  and 

>fle  who  have  had   neuritis  are  sometimes  unable  to  beud  the  elbow 

&  few  minutes  without  h  sensation  of  tingling  in  the  area  supplied. 

diai^uosis  of  disease  of  the  ulnar  nerve  is  easy.     A  diftieulty  is 

ually  caused  by  the  circumstance  already  raentioncHl.  that  dis- 

«»e  at  the  lowest  part  of  the  eervicol  enlargement  may  cause  sym- 

ftomt  limited  to  the  region  of  this  nerve,  but  a  knowledge  of  the  fact 

ii  usually  sufficient  to  prevent  an  error. 

Combined  Palsies  of  the  Nebves  or  the  Aum. — Paralysis  in  the 

of  two  or  more  of  the  nerves  of  the  arm  is  verj-  common,  and 

from  many  causes.     It  may  be  due  to  diseat^e  of  the  spinal 

«r  the  nerve-roots  within  the  spinal  canal,  lut  with  these  we  are 

now  concerned.     The  most  frequertt  causes  outside   the   spinal 

'3iDiiI  are  the  following: — (1)  Morbid  processes  in  the  neck,  affei-iing 

i^rve-nxiTit  oiit«ide  the  spine  or  the  upper  |»art  of  the  brachial 

^^^%  especially  growths  and  exostoses.     (2)  Diseases  of  the  plexus 
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itself,  neuritis  or  injury,  dislocatious  of  the  ghouldcr,  the  atretcbiog 
hy  u  8ud<leii  wrench  of  the  arm**  or  actual  rupture  of  tbe  uerve« 
outviiu^  tbe  {jIl'Xus  by  great  local  violence.  (3)  Fractuiesi  of  thd 
bones.  (4)  Ascending  neuritis,  "neuritis  migraus,'*  whicb.  coin* 
meucing  in  a  single  uerve,  may  ascend  to  tbe  plexus,  and  tbere 
spriad. 

We  may  consider  first  the  cause  last  named.     An  injury  of  a  single 
nerre  is  someiimea  follo^^ed  by  an  extension  of  the  motor  aud  sensory 
Rtmptoms  to  the  regions  sujiplied  by  otijer  nerves.     Tbis  vn-u  only  be 
explained  by  an  u^oeudiug  ueuritiu  reachiug  tbe  juuctiuu  of  tbe  ui-rres 
at  the  brachial  plexus,  and  there  spreading,  often  iu  what  seoDiu  a 
random  manner.     Thus  a  lady  cut  her  wrist  so  as  to  leave  a  scar  an 
inch  long,  over  the  postition.  and  in  the  direction^  of  the  median  nerve. 
Tbe  iujury  caused  [paralysis  and  waiting  of  all  the  muaeles  in  tbe 
hand  supplied  by  this  uerve.     This  i»al8y  was  followed  by  a  gradual 
loss  of  power,   with   dimiuished    faratlaic    irritability,    in   tbe   long 
extensor  of  tbe   fingers,  the    ulnar  flt^xor  of  the  wiist,  and  also  by 
defect  of  sensation  in  the  skiu  su[i[>rted  by  the  ulnar  nerve.     Hence 
the  neuritis  must  have  ascended  to  the  plexus,  and  tbere  bave  8]>read 
along  each  root  of  the  median  nerve.     Again,  a  woman  cut  ber  rigbi 
band  with  a  broken  stone   bottle,  alotig  the  bypotbenar  eminen 
'fliree  weeks  afterwards  the  muscles  of  the  hand  supplied  by  th 
ulnar  uerve  grddually  became  pnnilysed,  with  wasting  and  loss  of  irri 
tability,  and  in  tbe  area  of  tbe  skiu  supplied  bv  tbe  nerve  there  was 
first  tiugliug  and  tben  diminished  sensibility.     Burning  pain  spre 
up  the  front  of  the  forearm,  aud  inner  aide  of  tbe  upjier  arm,  to 
axilla ;  all  the  forearm  muscles  lost  power,  tbe  flexor  carpi  uhiaria 
and  tht^'  flt^xor  snbliuiia  digilorum  in  greatest  degree ;  the  tingling  au<l 
lessened   sensibilitv   sprrad   to   tbe    fingers    supplied   by   the    uiotlian 
nerve,  aud  the  abductor  pollicis  wastei).     In  this  case  also  there  ma 
have  been  an  ascending  ueuiitis  of  the  ulnar,  spreading  to  tbe  medi 
at  the  bracbial  plexus. 

Tbe  bmcbiiil  plexus  is  occasionally  tbe  seat  of  a  primary  neuri 
This  is  dt'Hrrib<Mi  iu  a  sf|>nrate  seotion  (p.  97),  as  it  is  a  defined  and 
important  disease.    Another  cause  of  damage  to  the  plexus  is  dislocali 
of  tbe  shoulder,  especiidly  sub-curaooid  dislocation,  in  which  the  d 
placed  hea<l  of  the  humerus  uecessarily  compresses  the  nerves.     T 
extent,  of  injury  varies  greatly  ;  only  one  nerve  may  suffer,  or  not  * 
may  esciipe.     Evorv  muscle  of  the  orra  may  be  paralysed,  from  the 
deltoid  downwards.     In  most  cases  tbe  injury  is  severe  in  degre^M^ 
there  is  rapid  wasting  of  the  muscles,  with  the  reaction  of  degeneiU|^| 
tion,  and  t  here  is  a  great  tendency  to  the  occurrence  of  trophic  changes 
iu  the  skiu.     It  was  in  a  case  of  this  character  that  the  forearm  aud 
band  were  covered  with  blisters  from  th«  application  of  water  that 
seemed  merely  wanu  to  a  healthy  hand  (p.  62), 

Fracture  of  ibe  humerus  may  damage  both  the  musoulo-spinil  and 
*  Uuwibjr,  luti*  tit.,  p.  225. 
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nhaf  nerres,  rarel/  the  mt-Jian.     Fracture  of  the  boneaof  tie  forearm 
often  (Djures  both  the  mediau  and  iiloar  nerres. 

lujuriefi  lo  the  neck  sometimes  cause  a  piLilial  paralysis  of  the  arm 
<A  i<ecn\itkr  tli«tribution,  the  fipecial  characters  and  sigDiticaiice  of 
•  tiiih  were  first  made  known  bv  Erb.*  A  fiirailur  paralysis  may 
com*'  on  apart  from  injury  The  muacles  affected  are  the  delto.d, 
uft<ru  the  supra-spitiatus  and  iufra-spiuatus,  the  bict*ps  and  bnicliialifl 
iflticufi,and  the  supinators.  Erb  found  that  there  is  one  spot  between 
ihriraJHiii,  correspendiu^'  lo  the  sixth  cervical  nerve,  at  which  eb'cfl'ical 
itiiutdatiun  puis  all  thene  muscles  in  action.  Hoedfmaker,  who  has 
described  two  cases  of  tliis  palsy*  fiiuds  ihe  motor  point  in  a  line  drawn 
Irem  the  sterno-claricular  articulation  to  the  seventh  cervical  spine, 
rS  ct'Utimetres  from  the  cdpe  of  the  trapezius.  The  palsy  is  apjia- 
iwiliy  dependent  on  disease  of  the  roots  of  tlie  fifth  and  sixth  cervical 
MfiM,  and  the  fifth,  it  will  be  remembered,  receives  a  twijj  from 
UufourtLf    Besides  injurieH,  this  group  of  palsies  may  result  from 


Fio.  55. 


Fio.  56. 
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Fro.  57. 


65. — C«m1iined  pftl^y  of  deltoid,  supra- ipinitus.  anU  iiifra-spinfttut,  from  m  lull 

th«  tliuuUer. 

5*1,67  — Ifi'fthund  of  a  pntteiit  suflffTing;  from  a  prowlli  hradc  the  lower  cervical 
•pinr  c«imprc««  up  the  nrrve-roots.  Tliern  was  atiffiftiheMa  of  nil  pnrts  supplied 
by  Ihit  bruc-liirU  and  cervical  plexus.  Tlie  imu  wm  adduciex\,  tht.'  ellxtw  ^i^ilmI,  thu 
)wDd  in  the  jMMture  Bhov^n,  (li-nioii  of  first,  I'Xtensiuti  of  ftcciini),  stroiiir  llt'Xion 
of  l«st  pbiitaM(fi.iit,  the  firr^t  ph»lHiJxuf  the  thumb  over'exl«iiilml,  the  (iccoiid  floxed. 
Ki^dtty  extreme,  nmX  tin  attempt  tn  ovtrnome  it  rauaiHl  great  \min.  There 
WM  m^aa  MOitie  loittracturc  of  the  loot  (equino-valsns). 

*  Ufulelbcr^  :sociel;i,  IS?*!,  '  Zieiii»eu's  Hiiutlt>uch,'  ib74-,  Bd.  xii,  pi.  2,  {i.  &0d;. 
alaft  HcMthardt,  *  SCeitath.  f.  kl.  Med.,*  1882,  tid.  tv,  p.  415.  A  previous  dcicrip- 
tiov  by  Uochciine  tiad  fttcaped  notice, 

t  Krb  rttferrvd  the  i>nltv  to  disease  of  the  sixth  nerve.  Tlie  experiments  of 
Fvrrivr  aod  Yeo  pninc  to  the  fifth  and  fourth  roots  us  tlioie  lunervuring  these 
mosclu  bot  his  subsequent  correction  indicstcft  the  fifth  nud  sixth  (sue  p.  80). 
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non-traumatic   processes,    probably   from    neuritis,   and    also    from 
growths    in   this   situation.      Duvheuae   and    Stiligmtiller   bave  als^^ 
desi-ribed  paralysis  of  similar  distribution  produced  in  infiiuts  dtiriil^| 
birth,  either  by  pressure  from  the  ))ositioa  of  the  arm,  or  by  traction 
on  the  neck  with  the  finger  or  hook.     Most  obstetrical  cases  slowlj 
recover.     Those  due  to  injury  in  adult  life  are  often    serere ;    ^^H 
symptoms  continue  for  a  long  time,  and  may  be  permanent.  ^* 

Morbid  processes  connected  with  the  bones  of  the  cei*vical  spine 
sometimes  produce  combined  symptoms  oF   irritation  and   |ta]sy  of 
the   nerves  of   the  arm,   [)ain,  hyperEBsthesia.   anreBthcHia,  paralyau 
of  muscles,  and  extreme  miisrular  cotitractures,  often  very  irr>gular  i^| 
diHtribution  (such  as  are  shown  in  Figs  5(5,57).     I  have  Beveral  tim^^ 
known  sensory  symptoms  in  the  arm  to  1:>edue  to  a  chvouic  syphilitic 
ceUulitis  beside   the  vertebrse,  causing   deep-seated    induration    nnd 
severe  compressiou  of  the  nerves  ;   in  each  case  it   was  completeljTp^ 
removed  by  anti-syphilitic  treatment.     Gruwlhs  at  the  part  may  altfll 
compress  the  subclavian  artery  and  the  "weaker  pulse  may  aid   the 
diaj^'iiosis.* 

Diagnosis. — The  diagnosis  of  diseases  of  the  nerves  of  the  arm  ha« 
been  for  the  most  part  sufficiency  considered  in  connection  with  the 
special  nerves.  It  consists  ehiefiy  in  an  application  of  the  facts  there 
stated.  One  or  two  more  gt^neial  considerations  deserve,  however, 
a  brief  mention.  Some  diseases  uf  the  spinal  cord  are  first  manifested 
in  the  arm,  by  muscular  palsy,  wasting,  or  by  aneeuthesia.  The  risk 
uf  error  is  prevented,  in  uio^t  cases,  by  the  absence  of  any  corre- 
spondence between  these  symptoms  and  tbe  fnnetiotis  of  special 
nerves,  by  the  abseuce  of  any  indication  of  morbid  processes  in  the 
neighbourhood  of  the  norvea,  iind  by  the  presence  of  other  signs  of 
disease  of  tbe  spinal  cord.  It  has  been  mentioned  that  disi'ase  in^iba 
lowest  part  of  the  cervical  enlarj^enient  may  be  manifested  only  in  the 
region  of  tbe  ulnar  nerve,  I  he  lowest  in  origin  of  all  the  brachial 
nerves.  Such  disuase  is,  however,  naiially  biljiteral,  and  secondary  to 
disease  in  the  di>r8a]  region  of  the  cord,  the  indications  of  which  have 
precetied  the  symptoms  in  the  arm.  A  knowledge  of  these  facts,  and 
a  careful  cttnsideraLion  of  the  distribution  and  course  of  the  symptomi 
will  rarely  leave  the  observer  in  doubt. 

Treatment. — There  is  little  in  the  treatment  of  the  diseases  of  the 
nerves  of  the  arm  that  requires  special  mention.  The  chief  measure 
is  the  treatment  of  the  cause  of  the  paralysis.  Any  present  source  of 
pressure  must  be  removed  as  far  as  posiiible.  The  ends  of  u  dividt:d 
nerve  must  he  sutured.  It  is  rt^markable  how  quickly  this  has  some- 
times been  followed  by  the  realoration  of  conducting  jwwer.  The 
posture  of  the  arm  must^  iu  all  cases,  be  such  as  to  avoid  tension  on 
au  injnred  or  inflamed  nerve.  The  treatment  of  neuritis  is  descrihed 
in  the  next  section.     Electrical  stimulation  of  the  muscles  is  of  great 


•  Bowlbjr.  liic.  cit. 


NEBVKS    OF    THE    tKO. 


iopOTtuoe  in  all  cases  of   severe  damage  to  the  nerves.     Even  in 
uUind  ftationarj  cases  it  sometimes  Blurts  some  improvement. 

Nbrvkm  or  THB  Lower  Limb. 

Diaeue  of  the«c  nerves  is  far  less  common  in  the  lower  than  in  tbe 
"jifi»T  Ijinl*.  with  one  inijiortant  exoeptiou, — the  primary  disease  of  the 
Kutic  oerve  that  goe:^  b_y  the  name  of  "  sciatica.**  This  affection  ia 
iy-kitmI  for  separate  description  in  the  next  section. 

The  nerves  of  the  leg  are  derired  from  the  lumbar  and  sacral 
ptesiu^rs.  The  lumbar  plexiu^  consisiinf^  of  the  first  three  and  a  half 
bnbttr  roots,  supplies  the  skin  of  the  lower  part  of  the  abdomen,  of 
ike  front  and  *ideH  of  ttie  thigh,  of  the  inner  side  of  the  lower  leg  and 
foot  It  supplies  also  many  muscles — the  cremaster,  and  those  that 
ilci  sDil  aildoct  the  hip-juint.  and  those  that  extend  the  knee.  Its 
bwiches  for  the  leg  are  the  obturator  and  anterior  crural  nerves. 
Tiii' Mcra/ ;j/**j"iM  consists  of  the  fifth  lumbar  root  and  half  the  fourth 
(tnmbo-sacral  oord )  and  the  first  four  sacral  nerves,  of  which,  however, 
«fl)y  the  np{»er  three  have  to  do  with  the  leg.  This  plexus  innervates 
ibe  f xu^nsors  and  rotators  of  the  hip,  the  flexors  of  the  knee,  and  all 
lhf  muacles  that  move  the  foot,  t*>gether  with  the  skin  of  the  gluteal 
K^on,  the  l«ack  of  the  thigh,  the  outer  side  and  back  of  the  lower  leg, 
ud  most  of  the  foot.  Its  chief  nerves  are  branrhes  to  the  outward 
tutors  of  the  hip.  the  gluteal  nerve,  and  the  small  and  great  sciatio, 

rt>c  mmlt*  obtained  bj  Ferrier  and  T«o  (we  p.  80)  on  stimulnting  the  roots 
of  thf  lumlttr  and  sacral  plexuses  in  the  monkey,  may  be  thuti  aumniarised  : 
LttmW  I  an<]  11.  Lower  abdominal  mascles  (not  cretnaster). 

UL  Peons  and  iliiuaa,  sartorios.  extensoni  of  knee;  (flexion  of  hip  and 

ext«n!iion  of  leg). 
IV.  GUitei.  adductor*,  extensor  cruris,  peronena  longus  ;  (extension  of 

bip  and  knee,  elevation  of  outer  side  of  foot). 
T.  Glotei.  ham«trinf;^  and    all  the  muscles  in  front  and  back  of 
lover  leg ;  (rotation  of  thigh  outwards,  Bexion  and  rotation  inwards 
of  I«'g ;  extension  of  foot  with  elevation  of  onter  edge  ;  ilexion  of 
distal  phalanges  of  toes). 
Sacral  I.  Hamstrings,  calf  muscles,  long  Hexor  of  toes,  intrinsio  mascles  of 
foot;  (slight  outward  rotation  of  thigh,  flexion  of  knee,  extension 
of  foot,  ndduction  of  great  toe,  flexion  of  flmt  phalanges  of  all  toes 
and  of  both  phnlanges  of  great  toe). 
n.  Intrin«ic  muscles  of  foot ;  ("  interosseal  "  flexion  of  toes,  similar  to 
the  lant). 
These  results  cannot  be  simply  applied  to  man.     For  instance,  it  is  certain 
tbat  in  man.  one  flexor  of  the  hip,  the  psoaa.  and  the  crema^ter,  are  largely 
innervated  from  the  second  lambar,  but  no  indication  of  the  action  of  either  of 
tbrae  could  be  observed  on  utimnlating  this  root  in  the  monkey. 

Th«  diiitribution  of  the  sensory  fibres  of  the  nerve-roota  ii  considered  in  the 
gliapter  on  the  Spinal  Cord. 

The  Lumhtir  pleziu  itself  is  soraetiraea  damaged  by  growths  in  the 
abdomen  (especiitlly  hy  those  that  spiing  from  the  lumbar  glands)  and 
hj  paoa*  abscess,  while  the  nenre-rools  may  suffer  in  disease  o£  the 


n 


^4 


SPINAL   NEUVE8. 


bones  of  the  Tcrtebne  and  in  meDingitis.     The  plexus  mny  also  be 
yaded  by  inflammation  ascemJing  the  lumbo-sarral  oord  from  the  ssu* 
plexus,  and  it  is  ocoasionatly  the  seat  of  spontaneous  neuritis. 
chturaior  nerve  is  raroly  affected  alone ;  it  has  Iteen  sotiietimes  dam 
in  the  couise  of  parturition.     The  anterior  erural  nerve  has  suflfe 
from  the  same  caufic,  atid   ia  sometimes  injured  by  wounds  of 
groin  or  thi^h,  or  by  dislocation  of  the  hip-joint.     Symptoms  may 
limited  to  it  in  disease  of  the  nefve-roots. 

Of  the  interferencv  with  movement  that  may  result,  the  paralysis 
the  flexors  of  the  hip  depends  on  the  position  of  the  disease.  Thi 
paralysis  is  total  only  when  the  lumbar  plexus  is  damaged.  Disease 
the  anterior  crural  uerre,  within  the  abdomen,  does  not  affect  the  psoas 
but  may  paralyse  the  iliacus,  and  so  weaken,  without  abolishing,  th< 
power  of  flexion.  The  chief  symptom  ^f  disease  of  tliis  nerre  is  th( 
loss  of  power  in  the  extensors  of  the  knee,  and  the  wasting  of  tbes» 
muscles,  together  with  loss  of  the  knee-jerk  which  results  from 
interruption  of  the  reflex  arc.  The  effect  of  these  palsies  on  moreoi 
is  very  serious  (see  pp.  40,  41).  An.Tsthesia  involves  tbe  whole  of 
thigh  (except  a  strip  along  the  middle  of  the  back),  the  inner  side  of  the 
leg  and  fuot.aud  the  adjacent  sides  of  tbe  first  and  second  toes.  In  m my 
cases  the  paralybis  is  incomplete,  and  the  symptoms  present  cor 
Bponding  Tariation.  Irritation  of  the  nerve  may  cause  severe  pain 
the  region  supplieil  by  it.  This  is  sometimes  an  early  symptom  of 
growth  near  the  spine.  The  pain  in  neuritis  of  the  plrxua  may  exte 
along  the  course  of  the  ilio- hypogastric,  ilio-inguinal,  and  genito 
crural  nerves,  to  the  lower  part,  of  the  abdomen  and  groin. 

Paralysis  of  the  obturator  nerve  causes  a  loss  of  the  power  of  addu 
tion  of  the  thigh,  so  that  the  patient  cannot  put  one  leg  across  the 
other.     Rotation  of  the  thigh  outwards  is  interfered  with,   but 
slighter  degree  tuan  adduction.     The  effect  of  these  palsies  fdescri 
on  pp.  39.  40)  is  far  less  serious  than  is  the  disability  which  resol 
from  disease  of  the  anterior  crural. 

The  superior  gluteal  nerve  occupies  an  intermediate  position  between 
tht*  two  plexuses,  arising  as  it  does,  from  tbelumbo-sacral  cord,  which 
descends  from  the  fourth  and  fifth  lumbar  roots.  Its  disease,  which 
is  very  rare  in  is  dated  form  causes  paralysis  of  the  gluteus  medius 
and  luitumus,  with  a  loss  of  abduction  and  circumduction  of  the  tbigh 
(see  p.  :*9). 

Tbe  Sacral  plexus  ia  sometimes  damaged  by  growths  in  the  pelvis, 
by  ]>elvic  inflammation  of  various  kinds,  and  by  compression  during 
parturition.  It  is  also  often  the  seat  of  nBoritis,  which,  however,  less 
frequently  begins  in  tbe  plexus,  than  ascends  to  it  from  the  sciatic 
nerve  Apart  from  spoulaueoua  neuritis,  whicb  will  be  separatcl 
described,  the  aciatii- nerve  outside  tbe  pelvis  is  occasionally  injured 
wounds,  rarely  by  dislocations  of  the  hip,  often  by  disease  of  the  bone, 
and  by  adjacent  morbid  growths.  It  is  also  a  relatively  frequent 
seat  of  neuroma.     Of  the  terminal  branches,  the  external  popliteal,  bj. 
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■  Hi  snfKirfirtal  course,  and  proximity  to  the  hard  bone,  sufferB  from 

■  tmunutic  lesions  of  various  kinda;  it  is  ulso  prouu  to  spoulaneous 
ft  acuntia  This  nerve  is  hoinolopous  with  the  ninscmlo-siiinil  ncrre  of 
H  tlirirm,ani1  prt^sents  an  aniiloj^ous  Uubilily  todiBetise.  Tbo  posterior 
W  ulial  ttHTTe  is  more  secure  iu  its  deeper  course,  but  may  be  damaged 
r    by  ^-tore  of  the  bones. 

I        Tlif  symptoms  of  palsy  of   the  eeialic  nerve  vary  much  in  their 

I      chirvUT,  iiccording  to  the  [►osition  of  the  dis^.^ase.     The  small  sciatic 

»injpli(Ul<Hl  only  when  the  mischief  involves  the  pelvic  plexus,  and  it 

L  Mirci-ly  over  suffer*  alone.     The  effect  is  palsy  of  the  gluteus  maxiujus, 

■  wliich  interferes  with  rising  from  a  seat  more  than  with  walking 
B  (Mr  p.  39).  There  is  also  uiifesthesia  of  the  skin  in  the  middle  third 
H  of  the  back  of  the  thigh,  and  in  the  upper  half  of  the  calf.     A  lesion 

■  uttb«  aciatic  nerve,  near  tbe  sciatic  notch,  paralvses  the  flexors  of  the 
W  W  (which  are  also  extensors  of  tbe  hip;  see  p.42j.  and  all  the  muscles 
I  l»*l(iw  the  knees.  Often  the  lesion  is  below  the  uj'per  third  of  the 
'  lligfb.  and  tben  the  flexors  of  the  leg  escape.  Even  when  all  the 
I  luuidi^  t>e]ow  the  knee  are  paralysed,  walking  is  still  possible,  the 
I  M  bring  raised  by  over-flexion  of  the  hip.  The  ansesthesiaihat 
I  results  from  a  lesion  of  the  nerve  l>elow  tbe  origin  of  the  small  sciatic. 

■  iovoires  the  outer  half  of  the  leg,  the  greater  purt  of  the  dorsum  of 
lliirfoot,  and  all  the  sole,  but  tbe  leg  may  e8«a[»e,  perhaps  through 
BimioQ  with  other  Qerves, 

I  Tbs  symptoms  of  disease  of  the  branches  are  as  follows : — 
I  That  of  the  ezter/ial  popliteal  or  peroneal  nerve  can«os  paralysis  of 
mAe  tibialis  aniiuus.  Inng  extensor  of  the  toes,  perouei,  and  extensor 
Bn^rit  digitorum.  The  effect  of  this  is  a  loss  of  all  power  of  flexing 
■^Aakle  and  of  extending  the  first  phalanx  of  the  toes  (see  p,  44). 
^PKtoot  cannot  be  raised  from  the  ground  in  walking,  and  talif^es 
Enlnns  uliitmitely  results  (Fig.  80,  p.  44),  which  may  be  attemled 
nib  persistent  fli.'xion  of  the  fir^t  phalanges  of  the  toes  from  contrac* 
Brr  of  ihe  unopposed  interrossei.  There  is  also  aneesthesia  ou  the 
Kt«r  half  of  the  front  of  the  ie^,  and  on  the  dorsum  of  the  foot. 

■  I>u«n«e  of  the  internal  popliteal  nerve  paralyses  the  popliteus,  calf 
tmiscl<*a,  tibialis  posticus,  and  h^og  flexors  of  the  toes,  as  welt  as  tbe 
muKoles  of  the  sole.  In  addition  to  the  disability  which  eharacterisea 
pcnUysis  of  the  plantar  muscle,  there  is  loss  of  the  inward  rotation  of 
glw  flexed  leg.  if  the  disease  is  so  high  as  to  involve  the  branch  to  the 
fcpUlcus.  and  there  is  also  loss  of  tbe  power  of  extending  the  ankle* 
■int.     Talipes  cahaneus  results  (Fig.  28.  p.  43).     The  scusorv  loss 

■  on  the  outer  lower  part  of  the  back  of  the  leg,  and  on  the  sole,  but 
nriei  much. 

I  Theplantnir  nerves  rarely  suffer  alone.  Alesionof  the  internal  nerve 
■Mises  ansstbeiia  on  the  inner  part  of  the  sole,  and  plantar  surface  of 
Bm  three  inner  toes  and  half  the  fourth,  together  with  paralysis  of  the 
Rort  flexor  of  the  toes,  tbe  plantar  muscles  of  the  great  toe  (except 
fte  adductor),  and  of  tbe  two  inner  lumbricales. 
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Bisoase  of  th*»  external  nerve  produces  anaesthesia  of  the  skin  on  tlie 
outer  half  of  the  sole,  the  little  toe  uud  half  the  fourth,  paralysid  of 
the  flexor  accessorius,  the  muBcles  of  the  little  toe,  all  the  iDten>8aei, 
the  two  outer  luinbricales,  and  the  adductor  of  the  f^reat  toe.  The 
effect  of  this  paUy  (nee  p.  45)  is  serious,  since  the  toes  cannot  take 
their  proper  share  in  propelling  the  bo<iy  forward  in  walking,  and  thev 
gradually  become  flexed  at  the  last  two  joints  and  extended  at 
the  others,  from  the  contracture  of  the  opponents  of  the  inter- 
ossei, — upositjou  of  the  toea  that  causes  serioos  incoQTenience 
walking. 

Dkaonosis.— The  diagnosis  of  diseases  of  the  nerves  of  the  leg 
detenuiut:fd  bv  the  same  general  principles  as  those  that  have 
mentioned  as  applicable  to  the  nerves  in  general,  and  to  the  nerves 
of  the  arm  in  j)articular.  The  limitation  of  tbo  symptonis  to  the 
functional  areas  of  itidividual  nerve-trunks,  the  evideni-e  afforded  hy 
uutritioD,  irritability,  and  reflex  action  that  the  muscles  are  separated 
from  the  spinal  cord,  the  implication  of  the  sensory  functions,  and 
often  the  tenderness  of  the  affected  nerves,  indicate,  in  most  crises, 
the  seat  of  the  disease.  To  these  sij^ns,  are  often  added  other  indica- 
tions of  a  local  cause,  corresponding,  in  its  positiou,  with  the  nervi^^ 
to  which  the  symptoms  point.  ^| 

The  relation  of  ncr\'C-trunkB  to  nerve-roots,  although  by  no  measi 
simple,  is  certainty  leas  complex  in  the  case  of  the  nerves  of  the  leg 
than  in  those  of  the  arm.  This  is  e8f»ecially  the  case  in  the  lumbar 
plexus,  aud  it  leads  to  an  occasioual  difficulty  in  diagnosis.  Pressure 
on  the  spinal  cord,  for  instance,  at  the  level  of  the  origin  of  the  fourth 
lumbar  roots,  may  cause  symptoms  identical  with  those  of  a  pai'tial 
lesion  of  the  anterior  crural  nerve.  For  instance,  I  have  knuwn  para- 
lysis of  the  extou.sors  of  the  knee,  loss  of  tht^  knee-jerk,  with  aneesth^'sitifl 
in  the  front  of  the  thigh,  to  be  tbe  result  of  a  gumma  at  th«  side  of  the  ™ 
cord  at  this  level.  But  other  evidence  of  a  spinal  lesion  is  rarely  absent 
under  such  circumstances,  and,  in  this  patient  a  foot-clonus, due  to  the 
pressure  on  the  pyramidal  fibres,  left  no  doubt  as  to  the  situation  of  the 
disease.  AnotherdiSiculty  arises  from  the  long  course  of  the  nerve-roots 
in  the  cauda  equina,  disease  of  which  may  siinuLite  that  of  the  nerves  of 
tbe  leg.  But  the  symptoms  are  commonly  bilateral  in  consequence  of 
tne  proximity  of  the  uerve-roota  of  the  two  sides.  In  all  cases  in  which 
symptums  are  bilateral  (unless  there  is  evidence  of  a  disease  known 
to  cause  symmetrical  lesions,  such  ns  multiple  neuritis),  the  suggestion 
is  that  the  disease  is  situated  where  the  motor  or  sensory  paths  of 
each  side  are  so  near  that  they  can  be  affected  by  a  single  lesion,  i,  e. 
that  the  disease  is  within  the  fipiniil  canal.  But  here,  as  in  other 
cases,  we  cannot  reverse  our  diagnostic  rules.  Disease  of  the  spinal 
cord  does  not  always  cause  bilateral  symptoms.  A  limited  lesiou  of 
one  anterior  cornu  may  l>e  so  place<l  as  to  paralyse  the  muscles  supplied 
by  a  single  nerve,  and  a  doubt  may  be  felt  as  to  the  central  or  peri- 
pheral origin  of  such  palsy.     The  muscles  supplied  by  the  anterior 
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J  oerre,  and  the  muscles  in  the  front  of  the  lower  leg  supplied 
IfTlhe  ext*^ruftl  [>opUU>al.  are  those  of  which  the  central  palsy  most 
often  lead*  to  doubt.  The  mode  of  onset,  the  presence  or  absence 
(Ap^son  syeuptviins,  the  raiitv  of  acute  Bpiual  pulsy  except  in  child- 
Wd.  and  ut  nervc-lesiouB  except  in  adult  life,  tbe  wider  initiiil  pre- 
Tikoi^  of  the  |>al8y  in  acute,  and  its  later  extension  in  chronic, 
Nraual  disease, — these  suffice  as  a  rule  to  remove  any  doubt. 

h  is  iaportAnt  to  remember  that  the  pressure  of  a  growth  may 
oiMfithfTa  chronic  ur  kd  acute  affection  of  theuerves.  Thechrouic 
ijnptoms  result  from  compression  ;  the  acute  from  a  neuritis  set  ui» 
bf  the  prcsfture  and  irritation. 

TiEiTMEWT.— The  treatment  of  disease  of  the  nerves  of  the  leg 
don  Dot  differ  from  that  of  disease  of  tbe  nerves  of  the  arm.  More 
act.  perhA|>8,  is  nrp<lcd  to  avoid  increiisin(f  present  mischief,  or 
iantirjjf  a  relapat*.  by  t-x|»usiire  to  cold  or  by  fatiguing  exertion.  More 
tirtj  tt  also  nee«led  to  obviate  the  tendency  to  secondary  contractures  in 
lli»case  of  paltfies  of  long  duration,  and  in  those  attended  by  |>ain.  in 
wluL'b  the  |>atieDt  seeks  easi-  in  postures  to  which  themusrleii  only  too 
ftsdiU  adapt  ihemsLdvea.  The  contraction  of  the  hamstrings,  from  con- 
*tkhl  Hrxion  of  the  knees,  occurs  verj'  readily  and  is  most  troublesome ; 
ihit  of  the  oaif  muscles,  wbirh  occurs  when  the  flexors  of  the  ankle  are 
ptnWted,  also  constitutes  a  serious  obstacle  to  walking  after  recovery. 
A  little  timely  care,  by  attention  to  posture,  will  often  save  a  vast 
ttnount  of  later  trouble.  Thwt  of  the  calf  muscles,  however,  which 
ii  due  to  the  extension  produced  >iy  the  weight  of  the  foot,  as  the 
{•tienl  lies,  cannot  always  be  entirely  preventfd.  but  may  be  lessened 
b;  a  board  or  large  sand-bag  against  which  the  feet  can  rest. 
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B"sid«^s  the  forms  of  inflammation  of  the  nerves  of  the  arm  alreadv 
tlt'4tTtl>ed,*  primary  influra  Illation  of  the  brachial  plexus  ncciira  in  a  form 
u  well  defined  as  sciatica,  and  equally  meriting  a  separate  description. 
This.  howrriT,  need  only  include  ita  spcf^ial  features;  those  that  are 
I'ommon  tn  other  forma  of  neuritis  have  l»een  already  descrilied.  It 
is  M  cb»sely  analogous  to  sciatica  that  it  may  be  called  **  sciatica  of  the 
arm.'*  It  is  essentially  a  perineuritis, — a  primary  inflauimatioa  of 
tbe  sheaths  of  the  branches  that  enter  and  form  the  brachial  plexus. 

Cues  occur,  however,  in  which  the  symptoms  correspond  in  general 
character  to  the  rest,  but  in  which  their  distribution  suggests  that  the 
berve-r(x>ts  rather  than  the  plexus  are  the  seat  of  the  inflammation, 
and  pain  a(»out  the  spine  supports  the  opinion.  This  form  may  be 
oJleH    Radicular   Nntrifie.     Although   its   existence   has   not   been 
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establiahed  bv  ])atliological  erideiiee,  the  B^ptoms  mentione<l  ad 
of  no  other  explanation.     A  knowledge  of  their  significance  is  of  i 
pnictical  imi>oi*tance  ou  actiounl  of  the  eloseuess  with  which  they 
simulate  thone  of  orpinic  disease  of  the  boDes  of  the  spine,  or  a  gro 
in  the  spiuul  Tueinbraiies. 

Cau8E8. — The  influence  of  gout  in  cansiug  local  neuritis  is  r< 
conspicuous  in  the  bi-aohial  form,  with  the  sptecial  characteristic  th 
this  occurs  chieUv  late  in  life,  very  oflc a  from  the  inherited  disease,  aa 
with  greater  frequency  iu  females  than  any  other  foriu  of  neuritii 
their  liability  is  at  least  equal  to,  if  not  greater  than,  that  of  roe 
Five-sixths  of  the  cases  occur  after  fifty,  and  it  may  be  met  with  up 
to  extreme  old  age.     In  men  there  have  usually  been  the  oniinary  n 
festiitioDb  of  gout,  but  iu  women  the  t4?ndenuy  is  oft-en  only  iudicat 
by  the  family  liistory.aud  by  previous  muscular  rhfumatiBni.  especially 
lumbagu  aud  soiatica,  — which  have  seldom  beeu  absent  in  either  sc 
Id  one  case  the  onset  of  the  brachial  neuritis  occurred  immediat«li 
after  an  attack  of  sciatica. 

Syhptomh. — Pain,  the  great  symptom  of  the  inflammation  of  all 
mixed  aud  sou^ory  nerves,  is  greater  in  this  thau  in  most  forms  of 
neuritis.  It  is  usually  the  first  symptom,  aud  lasts  long  aftvr  tbe  in- 
flammation ia  over ;  its  severity,  coupled  with  the  age  of  most  sufferers, 
rendfrs  ihe  malady  one  of  a  peculiarly  trying  character.  The  first 
pain  is  often  retVrrt?d  to  a  distance  from  the  seat  of  the  inflamma- 
tion, perhaps  because  this  begins  at  the  plexus,  where,  at  dirisioDs, 
it  is  fiicilitat^d  by  motion,  and  (he  conducting  fibres  are  readily 
reached  and  early  irritated.  Frequent  seats  for  the  first  pain  are 
the  region  of  the  scapula  (sometimes  beneath  the  bone)  and  the 
wrist  or  back  of  tbe  forearm,  with  or  without  the  hand.  In  other 
cases,  however,  the  first  pain  is  at  the  plexus  itself,  above  the  clavicle 
or  in  the  axilla,  and  these  are  the  places  in  which  it  is  commontj 
most  intense  throughout  the  attack.  As  the  pain  increases  it  extends 
along  ihe  course  of  the  uertes  of  the  arm,  which  the  patient  will  often 
accurately  indicate  with  his  finger  when  tracing  the  lines  of  pain. 

Tbe  pain  is  sometimes  sudden  iu  ouset  aud  severe  from  the  beginni 
more  often  it  is  at  first  occasional,  or  felt  on  certain  movements,  bat,' 
as  it  increases,  it  becomes  more  continuous,  with  variations  that  soon 
rise  to  paroxy8m:iI  degree.  Ultimately  there  is  always  more  or  leas 
dull  wearying  pain  in  the  whole  arm,  but  especially  in  the  region  of 
the  plexus,  varied  by  attacks  of  great  severity.  In  these  the  pain 
is  acute  and  lancinating,  or  stabbing,  or  burning  ;  it  usually  takes  the 
course  of  the  nerves,  diffusing  itself  from  them,  and  often  passing 
to  the  side  of  tbe  chest,  and  to  the  neck,— seldom  to  tbe  head.  The 
j>ain  often  varies  in  character  according  to  intensity  ;  at  the  height  of 
the  paroxvRm  it  may  be  sharp  atid  titaKbing,  or  such  darting  pains  may 
be  superadded  to  a  more  diffused  burning  pain,  which  lasts  longer 
than  the  acute  pain,  and  may  be  followed,  as  the  paroxysm  subsidei, 
by  general  tingling  of  the  skin  of  the  whole  limb.    The  paroxysmaare 
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ioilairetl  \»y  movement  or  occur  spontAtieouglT.     Id  slighter  cases  the 

p«in  IB  p.troxj»tnal  only,  nnd  tbeu  tbn  relation  to  movement  is  a  verj 

coa«|»i<!uoui*  feature.     Allliaii^h  it  is  selilom  conBned  to  movement,  this 

|ii«?v^r  fails  to  induce  severe  ]miD,  and  tbe  jMitietit  avoids  the  sli^htebt 

of  the  limb.     Elevation  of  tlie  arm  e6i»ecially  causes  distretis. 

''ith  the  pain  there  is  usually  undue  Sfnsitiveness  of  the  skin, 

ich  may  l»e  much  increased  diirinir  and  aft4»r  the  paroxysms.     Loss 

of  senntttion  is  rare,  and  is  met   with  ouly  in  cases  that  are  not  only 

*e»er^  hut  jirolon^od.     The  two  may  ttnicur,  as  *'  anaesthesia  dolorosa." 

The  mosciea   usually  prescul   t)ie  ilaUliness   and   slight  wasting 

comiDoa  in  neuritis,  but  the  dauiuge  to  the  motor  fibres  is  s«'ldum 

cufficitoil  to  cause  cousideraMe  atropliy.     Sometimes,  however,  there 

IS  rnouifh  damuge  to  cause  wa&tin;^of  somi*  ^'ruup  of  muscles,  with  the 

firtu-lionof  dei^eneration.     This  is  most  frecjuentiu  tlte  radicular  form, 

ill  which  the  dumngc  is  to  the  up{H^r  part  of  the  plexus  ami  nerve- 

toatj.    There  may  then  l>e  aiitesthesia  of  tbe  skin  over  the  affected 

It  is  difficult  to  .iscertain  the  existence  or  the  amount  of 

weakness;  eti'ort  induces  pain  so  readily  that  the  patient  can 

M4<lotu  be  induced  to  make  au  attempt  to  exert  force.     Power  is  oft«n 

<iid  t4j  be  almoHt  lust,  whi'n  it  is  probably  great'Cr  than  is  believed. 

B^*iitlet  the  muscles,  the  sulx?uttineous  tissue  of  the  limb  may  also 

▼lurte,  and  the  skin  may  become  thin  and  shining,  and  present  the 

»u|Mcl  already    descr-Ied      Subcutaneous   tfdema   is   also   common. 

Arthritic  chauges  in  the  joints  of  tbe  fingers  are  almost  constant  in 

tbe  oases  that  occur  in  biter  life;  the  adhesions  may  W  permanent. 

DrAGXo^^]s  — Few  maladies,  as  a  fact  of  experience,  ^ive  rifle  to  (jjrrat^r 
dia^ostic  difficulty.  This  is  due  to  several  causes:  tlie  affection  is 
nre;  its  symptoms  are  sometimes  equivocal  ;  the  suVijects  are  usually 
iatbedegenerative  period  of  life,  when  raauy  obscure  diseases  attended 
with  p&ln  in  the  arm  occur  to  the  mind  of  the  physician  ;  and  lastlv, 
thedistinttion  Iwjtween  neuralj^aaud  neuritis  isoften  difficult. alt houirh 
leis  90  than  is  sufipnsed.  The  last  is  indeed  the  most  frequent 
■sitrce  of  error.  The  most  severe  and  cbaracteristic  cases  of  brachial 
oeiiritis  are  frequently  mistaken  for  pure  neuralgia,  on  account  of  the 

IpjfuxTsmal  character  of  the  more  severe  pain,  and  because  the  cha- 
ruciers  of  iienrilis  are  unfa?uiliar.  The  points  to  determine  the 
ili^Airnosisare  those  describet]  in  the  sections  on  neuritis  and  neuralgia; 
—tbe  degree  of  persistent  U-nderneas  of  the  nerves  and  tbe  influence 
of  movement,  togetberwith  the  history  of  the  attack,  the  locality  of  the 
[■ains,  and  esjiecinlly  any  evidpn^e  of  damage  to  the  fibres.  A  history 
iif  neuralgia  in  the  person  or  the  family  is  of  slight  weight  ouly  ;  the 
lendencies  to  true  neuralgia  and  to  neuritis  are  often  combined,  and 
each  it  a  frerjuont  result  of  gout.  A  far  greater  difficulty  is  presented 
by  the  cases  in  which  the  inflammation  remains  slight  and  is  confined 
to  the  plf'XUB,  affecting  bramhea  where  the  conducting  fibres  can  be 
•0  irritated  ss  to  cauwe  distant  pain,  wbich  then  becomes  the  leading 
•rmptoiD      This  is  often  paroiysmal,  ajid.  when  on  the  I«ft  side,  may 
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rudiate  to  the  chest  ami  Ik?  associated  with  disturbed  acfioTi  of  th 
beart.  Angina  pectoris  ih  often  thought  of  in  such  cimea  ;  and  hen 
again  the  degenerative  a^e  niav  mcreu,so  the  difficultv  by  leatling 
the  preseucM;  of  Konie  coincident  dist-aae  of  the  heart,  or  by  making  tni- 
an«;iiia  not  uuliUely.  Tlie  distinction  afforded  by  the  nerve-tendern»: 
is  l.hen  of  great  importance,  beeauso  the  disproportionate  amount 
tenderness  (compared  with  the  amount  of  pain)  is  more  emphatic  i 
slight  than  in  severe  cases.  Persistent  tenderness  with  only  parox* 
ysnial  pmin  should  always  suggest  neuritis.  When  the  position  of  the 
pain  is  carefully  exaniintd,  it«  rebition  to  the  plexus  and  branchi^s  is 
often  clear  It  is  important  to  remember  that  all  ncn-e-paios  in  the 
brachial  region  on  the  left  side  have  a  tendency  to  resemble  anginal 
pain  in  distribution,  and  to  be  associated  with  cardiac  distress. 
Probably  there  is  some  peculiar  teni^eucy  for  pains  iu  (bis  part  to 
dislurb  the  action  of  the  heart;  a  comniou  physiological  relation  may 
underlie  both  the  nerve-pains  of  cardiac  angina  and  the  cardiac  sym- 
ptoms of  nerve-paina.  Hence  this  secondary  disluriiance  does  not 
neutralise  the  significance  of  the  8j>ecial  signs  of  neuritis.  In  Rome 
cases  of  ihe  sli^^^hter  class,  the  pains  suggest  the  idea  of  an  auenrism ; 
in  many  cases  of  hracbial  neuritis  this  diagnosis  has  1>een  made,  and 
the  patient  has  had  to  endure  months  of  mental  distress,  for  which 
no  real  cause  was  in  existence.  Such  a  suspicion,  in  the  absence  of 
special  signs,  such  as  pressure-symptoms,  should  only  be  entertained 
if  the  pains  are  persistently  and  increasingly  severe,  and  unaccom* 
panied  by  any  considerable  amount  of  tenderness.  In  all  these  cases, 
moreover,  the  presence  of  the  gotity  diathesis  may  be  allowed  weight 
in  the  diagnosis. 

The  hiuscular  WHsting,  slight  in  degree,  added  to  the  arthritic 
changes,  gives  rise  to  a  condition  which  may  be  misla,ken  for  a  primary 
joint  affection  with  seccmdiny  "  arthritic  atrophy  "  of  the  muscles.  It 
is  only  in  the  chrauic  stage  that  this  error  is  possible.  A  careful 
attention  io  the  history  of  the  case  will  show  its  real  nature,  but  with- 
out this  attentitm  the  niietate  is  easy,  and  it  is  often  made. 

Prognosis. — Except  in  its  most  trifling  degree,  brachial  neuritis  it 
a  tedious  malady  ;  tbe  duiutiou  of  every  severe  case  is  to  he  measured 
by  nionths,  and  often  more  tbiiu  a  year  elapses  before  the  [-atient  is  free 
from  ptain.  Post-neuritic  pain  is  always  more  prolonged  in  the  old  than 
in  the  young,  and  the  age  of  the  subjects,  together  with  the  amount  of 
damage  to  tlie  nerves,  causes  suffering  to  last  longer  than  in  almost  any 
otiier  form.  To  these  causes  also  mwst  he  added  the  degree  of  sen- 
sitiveness of  the  affected  nerves,  exceeded  only  by  that  of  the  fifth 
nerve, and  also  the  mobility  of  the  parts  in  which  the  plexus  lies;  this 
involves  acontinued  cause  of  irritation,  bronghtintoplay  assoon  as  the 
diminution  in  the  severer  pain  permits  the  patient  to  employ  the  long 
useless  arm.  Relapses,  moreover,  are  not  uncommon.  Recurrence 
may  take  place  after  moderate  attacks,  but  seldom  occurs  after  thoBC 
of  extreme  severity. 
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^^^■bverj  from  the  consoqucncea  of  the  inflamraation  is  not  alwaj^ 
^N^eto.     The  limb  often  remainH  smaller  and  feebler,  with  a  Halnlity 
to  tiDi^ling  audio  cramp,  and  also  to  neuralgic  pains  under  the  inftueuee 
M  changes  in  the  weiither,  &c.     But  the  most  serious  consequences 
tmtv  the  alterations  in  the  joints.     These  are  very  frequent:  the  fixa- 
tion occasioned  bj  the  pain  permits,  and  the  teudeucv  to  perverted 
nntrition  produces,  adhesion  Wtween  the  articuhir  surfaces,  in  con- 
sequence of   which  the   movement  becoiiR's   permanently  restrained. 
It  is  {irobable,  moreover,  that  the  constituiiuual  8tat«  which  underlies 
^tbe  pfiuiary  malady  often  increases  the  dt-gree  of  these  joiut-alteratious. 
■The shoulder,  wrist,  and  fingers  are  the  joints  (hat are  most  frequently 
Ihui  reudered  stiff.     The  interference  with  the  movement  of  the  fingers 
is  ttjtecially  troublesome;  the  joints  become  painful  in  consequence  of 

■  th«  uiuruidable  strain  on  the  tissues  when  au  attempt  at  use  is  made. 

■  TiEimKNT.— The  treatment  that  has  been  desuiibed,  as  needed  in 
I  neuritis  generally,  is  suitable  also  for  this  form,  and  its  details  need 

not  bi-re  bo  repeated.  Abstinence  from  movement  is  of  great  im|K>rl. 
aore;  the  occnrr^Mice  of  stiffness  of  the  joints  in  cousequoiict'  of  the 

■  luunobility  of  the  limb  must  be  risked.     It  is  doublful,  indeed,  whether 

■  tbc tendency  to  this  is  much  increased  thereby,  for  the  effect  of  pain,  in 
I  iTRTeDting  sufficient  movem-^nt  to  maintain  the  normal  state  of  the 

jointj,  is  not  materially  increased  by  re»t  otherwise  enforced;  while 
tlt«  difiereuce  between  a  little  movement  and  none,  during  the  acute 
>><gv  of  the  affection,  is  euuiigh  to  make  a  considerable  difference  in 

■  (lietffect  ou  the  inflammation  of  the  nerves.     The  influence  of  cocaiue, 
f  iujtHrted  under  the  skin,  is  very  bentdicial,  but  it  is  needed  frequently 

in  KTere  cases,  and  two  injections  (each  ^*„ — J  gr.)   may  be  given 

(liijy  during  the  height  of  the  disease.     It  is  important  thai  the  nerves 

fibould  not  be  irritated  by  massage  in  the  stAtc  of  active  itiflammation; 

K.mdeed,  no  therapeutic  mea^sure  which  occasions  ]>ain  can  do  as  much 

■  good  as  barm.  After  the  tendemcHS  has  8i]baide<l,  gentle  rubbing, 
nuchas  is  agreeable,  may  be  employe<l  with  advantage.  Electricity  ia 
ouly  needed  for  muscles  that  present  the  reaction  of  degeneration,  or 
to  aid  m  removing  after-pains. 


SCIATICA, 


Aillie  word  sciatica  is  commonly  used,  it  is  a  general  designation 
"TiUiiffectious  of  which  the  chief  symptom  is  jmin  in  the  region  of 
^^t  sciatic  nerve.  It  is  thus  often  ajiplied  to  the  pain  which  results 
frrtia  pressure  on  the  nerve  in  the  pelvis,  as  by  a  tumour.  In  a  stricter 
*"^otthe  word,  however,  it  is  applied  to  painful  affections  of  the  nerve 
I'otdue  to  any  cause  outside  it.     The  two  varieties  may  be  distinguished 
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aa  secondarr  and  primary  sriatica.  Primary  sciatica  is  commonly 
regarded  na  a  neuralj^iii.  This  view  is  iu  the  main  erroneous;  the 
▼ast  majof'ty  of  caaes  of  8ciati(,-a  are  really  cases  of  neuritis  of  the 
sciatic  nerve.  The  reaaons  for  this  opinion  are  given  in  the  section  on 
the  pathology  of  the  disease. 

Catt8B8. — Sciatica  is  far  more  frequeut  in  males  than  in  females; 
the  proportion  has  been  very  variously  estimated.  It  is  difticult 
obtain  statistics  on  the  malady  that  are  iret^  from  sources  of  fallac 
since  comparatively  few  cases  eiiti-r  general  hospitals.  The  iiicideue*^ 
of  severe  sciatica  seems  to  be  fairly  presf  uted  by  the  137  cases  that 
were  treated  iu  the  Devonshire  Hospital,  Duxton,  during  the  year  1883, 
and  there  is  no  reason  to  6UpiK>8e  that  slight  cases  differ,  in  t 
respect,  from  those  that  are  severe.  The  percentage  of  males  is  82 
of  females,  18;  giving  a  ratio  of  4  to  1,  which  is  probably  very  near 
the  truth — a  remarkubln  contrast  to  the  analogous  afl'ection  of  the 
arm.  The  disease  is  unknown  in  childhood,  and  rare  in  the  second 
decade  of  life.  It  is  most  frequent  between  forty  ami  titty,  next 
between  fifty  and  sixty,  and  next  between  thirty  and  forty.  The  jut- 
centage  distribution  of  the  137  cases  at  Buxton  is  as  follows : — Tea 
to  twenty,  3  i>er  cent. ;  twenty  to  thirty,  9  per  cent. ;  thirty  to  forty, 
19  per  cent.  ;  forty  to  fifty,  29  per  cent. ;  fifty  to  sixty,  2$  j>er  cenLf 
sixty  to  seventy,  13  per  cent. ;  over  seventy,  1  per  cent.  The  influence 
of  age  is  nearly  the  same  iu  each  sex. 

Two  constitutional  conditions  are  ]>otent  factors  in  the  production  of 
sciatica^gout,  and  tliat  forui  of  rheumatism  which  affects  cbiedy  the 
fibrous  tissues  of  the  muscles.  These  two  constitutional  states  cannot 
be  entirely  separateil,  but  many  of  the  sufferers  are  of  opposite  tvjK^s : 
some  are  stout,  plethoric,  distinctly  gouty ;  others  r»ale,  weakly,  and 
rheumatic.  Many  of  the  latter  owe  their  rheumatism  to  inherited 
gout;  rheumatic  fever  is  certainly  one  of  the  effects  of  this  family 
tendency.  Seiittica  is  most  common  among  those  who  are  gouty 
but  do  not  suffer  from  articular  gout,  and  sueh  individuals  often  have 
many  attacks.  Gouty  inheritance  is  gnnenLlly  to  be  traced  in  those 
who  suffer  early  from  the  disease.  Syphilis  has  been  supposed  ia 
some  rases  to  be  the  cause  of  a  sciatic  neuritis,  but  the  oases  are  so  rare 
as  to  make  strong  and  clear  evidence  desirable. 

An  exciting  cause  ia  to  be  traced  in  many  of  the  cases.  Ex[>ogure 
to  cold  is  the  most  common.  It  is  usually  local  exposure,  as  by  wet 
boots,  standing  in  water,  Ac.  j  sotnettmes,  however,  a  general  chill 
of  the  Itoily  determines  an  attack.  The  exposjre  to  cold  may  be 
even  m<tie  direct,  as  by  sitting  on  wet  grass.  I  believe  that  dr»tughty 
wattT-closf't  seats  are  answerable  for  some  cases.  The  neuritis  often 
arises  by  the  extension  of  an  adjacent  rheumatic  affi-ciion  of  the 
fibrous  tissue,  especially  of  that  form  of  lumbago  which  involveit 
the  fibrous  attachments  of  the  muscles  at  the  back  of  the  sacrum. 
This  passes  down,  extending  along  the  fasciee,  to  the  nerve-sheath  iu 
the  neighbourhood  of  the  sciatic  notch.     (The  fuct  is  of  much  iuterest, 
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it  shows  that  this  form  of  rheumatism  must  be  regarded  as 

m&torv   since    it  i-un   npread  as    iaflammatioa.)      A  few   days 

er  the  paiu  reaches  the   Derve-sheath  there  may  be  all  the  aigus 

of  inteufte  inflatumation.     Mechanical   causes  also  sometimes  excite 

the  disease,  and  still  more  ofteu   co-operate  with  other  influences. 

The  pr«<ure  of  the  edge  of  the  chair,  in  those  who  eit  much,  is  the 

aoat  frequent  mechanical  cause.     Muscular  over-exertion  has  been 

thoiii^bt  occasionally  to  excite  the  disease.     If  the  nerve  is  already 

lendrr,  a  atn.>ng  coutractiun  of  the  utuscles  at  the  back  of  the  thigh, 

4«pf*cially  when  the  Vu<'e  is  flexed,  uiid  the  muscles  cuu  freely  shorten 

uid  widen,  may  produce  acute  pain  in   the   nerve,  evidently  by  its 

comprvjMfion.      It  is  conceivable,  therefore,  that  this  cause  may  be 

«ifectiTe  in  a  predisposed  person.     Various  morbid  processes  within  the 

pelns  may  cause  svmptoms  of  sciatica,  uauallv  by  acting  ou  the  sacral 

plexus.     Thus   rectal  and  other  tumours,  pelvic  iulUinmation,  and 

iujarj  during  labour  are  occasional  causes.     A  loaded  rectum  has  been 

tbooi^t  to  be  capable  of  producing  sciatica.     Me(.*baTiical  congestion  of 

the  pleius  of  veins  which  lies  over  the  sacral  plexus  of  ni-rvca  is  usually 

rf^^Kl  as  au  occuaioual  i^use,  but  this  is  souuwhat  hypothetic^Ll, 

M  iUfffioicncy  can  scarcely  be  demonstrated.    Lastly,  the  sciatic  nerve 

be  secondarily  involved  in  mischief  that  is  outside  the  |>elvis.     The 

niMt frequent  cause  of  this  is  disease  of  the  bone,  and  esfteciiilly  disease 

«( tbehi(>-joint.     In  all  these  forms  of  secondary  sciatica  the  symptoms 

uc  lino   partly    to   pressure   on   the  nerve,   partly   to   inflammation 

€ic)trd  iu  it  by  the  pressure,  or  extending  to  it  from  the  adjacent 

<li»a»r. 

Pathological  Akatomt. — Sciatica  being  a  disease  that  does  not 
il*'lf  i\tU8e  death,  observations  of  the  morbid  changes  are  few.  In 
oiMt  cases  that  have  lieeu  examined,  distinct  evidence  of  neuritis  has 
lieeafouml.  chiefly  involving  the  nerve-sheatb,  but  exteuding  in  some 
cues  to  the  interstitial  tissue.  The  changes  are  those  that  have  been 
»lreiitly  described  in  the  account  of  neuritis  (p.  64%  In  recent  cases 
tbvrv  is  Hwelling  and  redness  of  the  sheath,  HomeUiuus  thi.'re  are  small 
hemorrb.oges.  and,  in  severe  cases,  similar  but  shghter  alterations  in 
tlwiniitertitial  tissue,  with  aecoudary  damage  to  the  nerve- fibres.  The 
*)gDa  of  iuflivnimiition  are  most  intense  at  the  sciatic  notch,  and  opposite 
ihr»miJJle  of  the  thigh.  They  may  be  limited  to  one  or  huth  of  these 
}>'*ewi,  orthey  may  be  greatest  there,  and  extend,  iu  slighter  degree, 
o'trs  cousiderable  tract  of  the  nerve. 

^HPTous. — The  chief  symptom  of  sciatica  is  pain  along  the  coturae 
<*nl»e nerve-trunk,  often  also  aluug  tUat  of  its  brancheH,  and  Hometimes 
th«  area  of  its  distribution.  The  affoctiou  umy  be^in  nnddtmly. 
lly  iu  cases  of  rheumatic  origin, — as  suddenly  as  lumbago — 
?**^rally  about  the  hip  or  sacrum.  Some  sudden  movement  seems 
w  «cit4.'  it,  but  there  has  usually  been  slighter  rheutnatic  pain  in 
^  neighbourbo(>d  for  a  day  or  two.  More  frequently  the  onset 
'^  gnulual;  slight  pain  is  felt  along  the  back  of  the  thigh,  on  more- 
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mcnts  and  in  postures  tliat  make  the  nerve  lenee,  or  cause  pressure 
upon  it.  As  the  diseiise  increasi's,  the  pain  is  more  retidilv  pro- 
duoed,  and  becomes  greater  in  degree,  until  at  last  the  patient  is 
free  from  induced  pain  onlj  when  at  rest  and  the  leg  is  in  u 
certain  position.  Any  movement  that  makes  the  nerre  tense  causes 
extreme  suffering,  and  toavoid  this  the  knee,  in  walking,  is  kept  sli^htljr 
flexeL),  and  the  leg  held  stiffly  bo  as  to  avoid  painful  changes  in  the 
tenbion  of  the  nerve.  As  the  pain  on  movement  increases,  spoulaneous 
pain  is  added, at  first  chiefly  felt  in  the  nerve-trunk,  hut  soon  spreading, 
to  its  branches  and  diatributiou.  It  is  usually  mostiDtensein  cert, 
spots — (1)  above  the  hijj-joint,  near  the  posterior  iliac  spine.  (2)  at  the 
sciatic  notch.  (3)  abuut  the  mid-He  of  the  thigh,  (4)  behind  the  knet, 
(5)  below  the  head  of  the  fibuli,  (6)  behind  the  external  malleol 
(7)  on  the  back  of  the  foot.  The  pain  may  radiate  over  the  whol 
distribution  of  the  nerve,  but  it  is  often  so  distinctly  limiu*d  to  the 
course  of  the  trunk  and  bi-anchcs,  that  the  patient  points  these  out 
with  exactness  when  he  indicniles  the  course  of  tbe  paiu.  It  muv 
be  dull  or  acute,  is  often  burning  in  character,  and  worse  at  night. 
It  may  seem  to  dart  downwards,  starting  from  the  highest  point. 
Ab  the  pain  on  movement  increases,  the  nerve  trunk  becomes  ex- 
tremely tender  to  pressure,  especially  alouk;  the  buck  of  the  thigh. 
Even  before  the  tondemuss  becones  considerable  it  may  often  be 
elicited  in  the  following  manner  Let  the  patient  sit  on  a  i-hair  with 
the  knee  at  a  little  more  than  a  right  angle.  If  the  finger  is  then 
pressed  into  the  popliteal  space,  eo  as  to  make  the  nerve  a  little  more 
tense,  a  pain  is  felt  in  the  course  of  the  nerve  at  the  back  of  tlie  thigh 
or  above  the  sciatic  notch.  It  is  due  to  the  seusitiveiiess  of  the  nerve 
to  tension,  and  is  a  very  useful  test.  It  is  of  much  diagnostic  value 
especially  when  tbe  part  inflamed  is  high  up  within  the  [>elvis 
there  is  no  teiidtrness  to  presHuro  at  tbe  ba*  k  of  the  thigh. 

Abnormal  sensations  other  than  pain  are  often  felt  in  the  area 
distribution  of  tbe  nerve, — tingling,  formication,  and  the  like;  and  in 
severe  cases  there  may  be  irregular  spots  of  auicsthesia  on  the  l>ackof 
the  thigh,  on  the  leg.  or  the  foot.  The  affection  of  sensibility  at  the 
back  of  the  thigh  iudicates  that  Ihedisease  extends  up  the  nerve,  above 
tbe  sciatic  notch,  to  tbe  origin  of  the  small  sciatic,  or  that  this  is 
involved  in  a  simultaneous  neuritis.  In  severe  cases  the  muscles 
supplied  by  tbe  nerve  become  flabby,  tender  to  the  touch,  and  souietimfS 
diatiuctly  weak  aud  wasted.  This  is  chiefly  noticeable  in  the  calf 
muscles.  There  may  be  slight  alteration  in  the  electricjil  irritability,, 
but  this  amounts  to  a  distinct  degenerative  reaction  only  in  very  sev( 
cases.  Slight  fever  and  corresponding  constitutional  svmfitoms  ma 
attend  an  onset  that  is  acute,  or  an  infiaunnation  that  is  intense. 
Chronic  casea,  however,  are  usually  not  attended  by  elevjition  of 
temperature.  ^ 

1  he  duration  and  severity  of  the  affection  are  extremely  variable.     I^| 
may  be  triliing  in  degree,  causing  pain  on  movemeut  only,  and  thu 


Line. 

ii 


ity»_^ 
nay™ 


PATHOLOGY. 


105 


^ 


awav  ia  tho  course  of  a  few  weeks.     On  the  other  baml.  the 

pam  may  b^  »o  contiuiouj  and  int^^nse  thut  sleep  can  be 

obtained  oolj  bv  thu  bolp  of  narcotics,  and  the  diBease  may  last  for 

ir  months,  and  even  for  a  year.     In   most  caaea  that  last  more 

HfaiaTvar  there  is  rt>al[y  u  relapse  of  the  affectioD.     Improvemeut  is 

ibowQ  hv  the  siihsidfuce  of  apoutaneous  pain,  followed  by  the  slow 

dimiiiution  of  the  pain  ou  movement,  and  of  the  tenderness  of  the 

ncrre    The  moscalar  wasting,  which  occurs  in  severe  cases,  may  last 

after  the  active  stage  of  the  disease  in  the  nerve  ;  and  fibrillary 

lions  in  the  muscles  that  have  been  affecliCd  may  continue  for 

j*ti»,  and  are  soraeiimes   accompanied   by  a   teadeucy   to   painful 

crunp.    For  a  long  time  after  the  attiick  is  over,  pain  is  felt  in  the 

orrre  in  certain  postures.     Occasiouaily  a  secondary  neuralgia  is  set 

op,t!it«fDdiug  outside  the  sciatic  area.     Tbe  disease  is  prone  to  relapse, 

■od  nill  more  prune  to  iveur  after  recovery.     A  second  attack  may 

oeearin  tbe  same  or  in  tbe  other  leg,  but  both  legs  are  scarcely  ever 

affcded  at  the  same  time.     1  h;ive  only  once  known  a  true  primary 

Mitic  neuritis  to  be  bilateral. 

Tbecacctf  of  secondary  sciiLtica  drptmding  on  disease  outside  the 

compressing  or  irritating  it,  differ,  in  some  resj^ects,  from  the 

primarr  form.     Pain  is  felt  less  in  the  nerve-truuk  than  in  its  distri- 

The  difference  is  not  absolute  ;  it  lb  one  of  degree.     There  ia 

Ij,  however,  tho  tenderness  of  the  nerve  thai  is  so  common  in 

pmoarv  sciatica.     The  course  of  the  secondary  cases  ia  also  different^ 

uid  depends  on  the  course  of  the  original  disease. 

Om^ltcatitnts  of  sciatica  are  rare,  but  one  or  two  deserve  mention. 

Cut&neous   eruptions,  uitually  herpetic  in  chanicter,  have  been  occa- 

lioiully  met  witb.     These  may  heal  slowly,  but,  in  themselves,  tboy 

He  ODimportant.     Sometimes  the   epidermis  exfoliates;   oedema  of 

Ikthrnb  occurs  in  rare  cases.     A  graver  com[>lioation,  but  happily  a 

lUvooe,  is  a  tendency  of  the  mischief  to  ascend  the  nerve.     Thus  sym- 

I'toms  may  spread  from  the  region  of  the  sciatic  to  that  of  the  lumbar 

plexus;  the  pain  may  spread  to  the  front  of  the  thigh,  and  the  exten- 

iots  of  tlie  knee  may  become  Ihibby  and  wenk.     This  is  probably  due  to 

tlte  paaaa^  of  an  ascending  neuritis  up  the  luuibo-sacral  cord.     In 

ntKmely  rare  cases  the  morbid  process  has  ajipareutly  reached  the 

ipioal  cord,  and  indications  of  cord  disease  have  thus  succeeded  those 

of  a  primary  and  apparently  simple  sciatica. 

Patholoot. — Tbe  nature  of  tbe  disease  has  been  already-  indicated. 
The  evidence  that  the  disease  is  a  neuritis,  and  not  a  ueuraigia,  is 
chit^fly  threefold.  The  conditions  under  which  tho  disease  occurs 
are  verv  differeut  from  those  that  attend  unquestionable  nouralgia  in 
other  situations.  This  has  been  remarked  with  surprise,  even  by  those 
who  regard  it  us  a  neuralgia,  but  who  have  failed  to  see  the  signifi. 
cauce  of  the  difference.  Secondly,  the  neuritic  nature  of  the  affection 
\»  clearly  indii-ated  by  the  facts  of  puthologieal  anatomy,  scanty  though 
these  are.     Thirdly^  the  symptoms  in  severe  cases  are  proof  of  the 
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ezUtenoe  of  neuritis,  the  wasting  of  the  mnecles 
iudicate  structural  daiaugti  to  the  nerve-iiUres,  and  piei-lude  anv  otber 
explanation.     There  is  evvry  gradation  between  these  severe  forms 
and   those   which   are   slight,  and   the  b^mptonis  in   the  latter  are 
identical  with  those  of  the  earlier  stage  of  the  severe  cases. 

The  Bym].»toius  find  their  explauatiun  in  the  oharucicr  of  the  oiorbi 
proeeBs,  and  the  facts  of  neuritis  in  general,  already  described,  &pplj 
to  this  disefuie  in  every  point.     It  ia  primarily  a  perineuritis;  the 
]>ain  in  the  nerve  and  its  tenderness  are  due  to  irritation  of  the  aheatl 
nerves.     The  pain  referred  to  the  distal  portions  of  the  nerve  is  due 
the  irritation  of  the  proper  fibres  by  the  interstitial  intlaTuuiatiou,  wl 
their  greater  damage  t^x  plains  tho  aiiteathesia  and  muscular  wasting. 

Diagnosis. —The  dingnosia  of  seiaticiL  rests  on  the  position  of  the 
pain — on  the  relation  of  this  to  the  trunk  of  the  nerve,  and  to  its  ai 
of  ilistribudon.  But  the  recognition  of  this  relation  does  not  aloi 
Huffioe  for  the  dioguosis.  We  have  to  consider  the  distiuctiuu  froi 
other  pains  in  the  sciatic  area,  to  discriminate,  if  we  cud,  s?ia1 
neuritis  from  sciatic  neuralgia,  and  to  decide  whether  the  affection 
of  the  nerve  is  primary,  or  is  sei.undary  to  mischief  uutside  it.  It 
should  be  needless  to  say  that  pain  felt  only  on  the  outer  side  of  the 
thigh  is  not  sciatica,  although  the  name  is  sometimes  applied  to  such 
cases,  apparently  because,  some  name  beiug  needed,  that  of  tbttH 
nearest  affection  is  chosen.  ^| 

Branches  of  the  sciatic  nerve  and  sacral  ]>lexu8  ramify  over  the  hip- 
bone, and  [lain  in  sciatica  may  be  felt  near  the  biji-joint ;  hence  disease 
of  this  joint  and  sciatica  may  be  confounded.  The  pain  in  simple 
disease  of  the  hip-joint  does  not  extend  down  the  buck  of  the  thigh 
in  the  course  of  the  sciatic,  and  there  ia  no  tenderness  of  the  nerre. 
The  danger  of  this  orror  is  not  grcit  if  a  cart^ful  examination  is  made, 
and  has  been  much  exaggerated  by  writers  unfamiliar  with  the  charao*^ 
teristic  svmptoms  of  true  sciatica.  ^M 

The  distinction  Ijetweeo  a  sciatic  ueuritis  and  a  sciatic  neuralgia  ia 
sometimes  difficult,  although  less  frequeutly  than  might  be  inferred 
from  current  atcouuts  of  these  diseases,  in  which  the  history  of  the 
neuralgia  has  been  written  from  the  symptoms  of  the  neuritis.  If  we 
recognise  that  all  cases  of  sciaticii  with  persistent  tenderness  of  the 
nerve  are  really  neuritic,  cases  of  sciatic  neuralgia  become  extremely 
rare.  The  two  diseases  occur  usually  uuder  different  conditions  :  the 
subjects  of  neuralgia  have  often  suffered  from  neuralgia  elsewhere, 
and  are  generally  weakly  and  amemic.  The  pain  is  from  the  first 
spontaneous;  posture  baa  little  influence  upon  it;  movement  is  not 
itself  painful,  although  it  may  en.ite  paroxysms  of  pain.  The  \^&\n  is 
referred  to  the  branches  and  distribution  of  the  nerve  rather  than  to 
its  trunk,  or  it  darta  up  or  down  the  trunk  ;  and  tenderness  of  the 
nerve,  if  it  exists,  is  altogether  tubordinate  to  the  spontaneotia  pain. 

Secondary  sciatica  is  usually  ptyduced  by  disease  of  bone  about  the 
Lip-joint,  or  of  the  joint  itself,  or  by  disease  in  the  pelvia.     In  the 
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formPT  case  a  careful  exaniinatinn  (never  tn  be  omitted  in  any  case 
of  K'ifttica)  ax  once  revoaln  the  luiHcliief.  When  the  disease  is  wilhin 
tKe  pelris,  tbH  tendemosB  of  the  trunk  of , the  nerve  is  slight  in  pro- 
ponioD  to  the  pain,  and  this  circumstance  should  always  load  to  a 
cfttvfut  ii^:in.*b  for  any  indication  of  ]>elvic  mischief.  In  any  case  of 
donl/t  iLivctal  examination  should  l>e  raaile. 

Scifttic  pain  occurs  in  some  diseases  of  the  bones  of  the  spine,  in 
Iftioiuof  the  Cauda  equina,  and  occasionikUy  in  disease  of  the  spinal 
cord  itwif.  In  these  cases  we  have  little  or  no  tenderness  of  the 
nervr^;  the  pain  is  chiefly  periplieial,  and  very  often  bilatifral.  Double 
tnif  sciatica  is  so  rare  that  bilateral  pain  should  always  sugj^^st  disease 
of  the  nerve-roots.  The  pains  of  locomotor  ataxy  are  often  folt  in 
Uuf  sciatic  area,  and  occasionally  folluw  the  course  of  the  sciatic  nerve  ; 
tmt  their  wider  range,  their  fuji^tive  character,  and  their  association 
wilhotber  symptoms  of  tabes,  should  proveut  au  error. 

Pitoo508i8. — The  pro^osis  of  sciatica,  not  deiteudent  on  disease 
amtsitie  the  nerve,  is  always  good  as  regards  ultimate  recovery.  As  a 
geaetalrule,  the  probable  duration  of  the  disease  is  proportioned  to 
lieKverity  of  the  symptoms.  The  pnicticaUility  of  adequate  rest  is 
n  iuipiirtant  (^lenient  in  the  pro<jiiusis.  Irritating  exertion  may 
leagtbeo  the  duration  of  the  disease  by  many  mouths,  and  indeed 
ftkpse  may  follow  e.ich  partial  recovery  until  one  or  even  two  years 
niijf  pass  before  the  sufterer  at  last  beco  ues  free  from  pain.  When 
t)irQi*rve  i^  so  sensitive  that  the  jmtieiit  cannot  staud,  the  affection 
villcootinue  for  some  mouths. 

Trixtmbxt. — The  principles  of  the  treatment  of  sciatica  are  those 
^  oeiiritis  already  described, and  only  the  i»oint6  of  8[>ccial  importance 
oe*d  be  hfrv  repeated.     In  all  cases  rest  to  the  limb  is  essfulial,  and 
itf  ur^ncy  is  proportioned  to  the  acuteness  and  severity  of  the  sym- 
ptoms.    Mu-DV  slight  cases  are  converted  into  severe  ones  by  unwise 
ttertioo.     All  |>08ture8  and  all  mov^'meuts  which  increase  pain  should 
be  avoided.     The  same  ]iriucip]e  applies  to  mechauical  couiprehsiLm  of 
tlie  nerve  by  hard  seats,  and  by  stnm^  contractions  of  the  tiexors  of  the 
ie«.     In  more  p<isitive  treatuieut  the  possible  causes  of  the  disease 
be  remembered.     Id  gouty  cases  saline  purgiitives  are  often  of 
service,  aud  are  distinctly  useful  in  preventing  attacks  in  thuso 
rho  are  liable.     In  the  acute  stage  of  a  severe  attack,  hot  linseed-meal 
|^>ultices  fchould  bea[>p  ied  along  iliecuurse  of  the  nerve.    Counter  irri- 
[tation  is  of  great,  value,  aud  cannot  be  employed  too  early.     A  com- 
ituenchig  attack  may  often  bo  cut  short  iu  a  few  days  by  rest,  and  a 
H^ries  uf  mustard  plasters  or  small  blist^^'rs  applied  over  the  seats  of 
IKiiu,  05  this  chftugcB  under  their  intlueuce.  chasing  it,  as  it  were,  from 
uiiK  HjKit  tounothLT,  until  it  disappLara.     Internally,  whenever  there  is 
reason  to  believe  that  active  inflammatiou  eiistB,  mercury  should  be 
Si^t^a— atrrain  of  blue  pill  twice  daily  ;  nothing  else  seems  distinctly  to 
^fluenct;  the  process.     Salicylate  of  jxaash  or  lithia  aud  nitrous  ether 
'bouldaUo  be  given  at  the  onset — t>oda  salts  being  avoided.     S|>outu- 
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neoua  pain  can  only  be  relieved  l>y  sedatives.  Morftbia  is  tbo  surest,  Ui 
it  should  only  be  uaed  for  the  relief  oF  severobpoutuueous  j^iu,  lu  uo 
mala^ly  has  cooaiue  proved  of  more  si^^ual  service.  It  should  be  injected 
pretty  deeply  at  the  seat  of  i»aiu.  but  uever  into  the  nerve.  One  twelfth 
of  a  groiu  may  \te  first  used,  iucreased  ra]Mdly  to  a  third  or  half  a  grain. 
It  relieveiJ  pain,  altliough  not  iu  the  baiue  degree  as  morphia,  but  it  has 
a  powerful  action  in  promoting  the  subaideuue  of  the  intluuimatiuD. 
as  described  in  the  account  of  neuritis.  Morphia,  although  equally 
effective  elsewhere,  may  also  be  injected  with  advantage  over  the 
inflamed  part  of  the  nei've,  so  as  to  combine  the  couuter-irritiition  of 
cutaneous  acuftuiM^ture  with  some  local  us  well  as  general  sedative 
influence.  Simple  acupuncture  along  the  course  of  the  nerve  has 
been  recommended ;  it  gives  temporary  relief  Ut  the  sciatic  pain,  as 
does  any  superScial  pain,  but  the  cHses  are  Vi'ry  few  in  which  it  lias  a 
permanent  effect  Sedative  or  couiiter-irriiant  liuimeuu  and  oint- 
meette  may  also  be  applied  along  the  coiirae  of  the  nerve;  the  m 
useful  are  belladonna  liniment  mixed  with  an  eqnal  part  of  ehlorofo 
liniment,  and  aconite  ointment,  rubbed  iu  until  distmct  tingling 
jiroduced.  Electricity  is  chiefly  useful  in  the  later  stages;  its  nietho 
of  use  has  been  described  in  the  accuunt  of  the  treatment  of  neuritis. 
In  very  obstinate  cases,  nerve-stretching  has  done  good;  sometimi 
perhaps,  by  releasing  the  nerve  from  compressing  adhesions,  but  p 
bably  more  often  by  effecting  au  energetic  counter-irritation,  and 
enforcing  a  beneOeial  rest. 

To  prevent,  recurrence  the  causes  should  be  carefully  avoided, 
any  gouty  stute  lessened  byau  appropriate  regimen.  Slight  tbreai 
ing  pain  should  Ixj  met  by  more  rest,  counter-irritation  by  sinapisms^ 
and  the  careful  avoidance  of  sudden  movements  especially.  If  ibere 
is  the  sacro-hmihago  that  often  precedes  sciaticjv,  tlie  pain  produced  by 
rising  from  a  seat  may  often  bo  lessened  by  a  few  moments*  rubbing. 
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The  term  "multiple  neuritis,"  or  "  pofyneuritis,"  is  applied  to  the 
condition  in  which  many  uervea  are  inflamed  siujultaueously  or  in 
rapid  succession.  This  multiplicity  is  its  most  obtrusive  feature. 
In  most  forms,  moreover,  tbe  nerves  affected  are  ibo  same  on  the  tW( 
sides;  the  neuritis  is  not  only  multiple,  it  is  symmetrical ;  and  wh 
as  is  Bometimes  the  casOf  only  a  few  nerves  itre  involved,  even  oi 
only  on  each  side,  the  symmetry  becomes  a  more  salient  feature  tb 
the  multiplicity.  Another  impi»rta.nt  characteristic  is  its  peripheral 
distribution  •  usually  most  intense  at  the  extremities  of  the  nerves,  ii 
lessens  progressively  towards  the  centre,  C€)mnionly  ceasing  long  before 
the  nerve-roots  are  reached.     Hence  it  has  also  been  termed  '* 
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pbrrm)  ortiritis/*  a  name  that  ia  accurate  but  some\rhat  confusing, 
tniJiiDucb  as  the  term  bao  been  applied  to  affoctions  of  nerve-trucks 
^tnenWy,  in  distinction  from  c^eninil  diseases  causing  similar  aym- 
ptomi 

Tbt*  <)iscorerT  that  certain  combinations  of  symptoms,  formerly 
thoochl  to  depend  on  disease  of  the  spinal  cordt  are  really  due  to 
diMAttof  the  penphi^riil  nerves,  ia  one  of  the  most  important  stops 
IB  tbfl  rtt'ctnt  advance  of  puihologr.  It  has  profoundtv  modified 
maiTT  iif  oar  conct^ptions,  not  only  of  the  processes  of  disease,  but  of 
iBv  no^e  and  action  of  certain  morbid  influences,  and  has  shown  that 
much  of  our  supposed  knowledge  of  the  central  affections  of  corrc- 
ffODilint;  iL8[HH't  wa:<  erroneous,  and  the  history  of  these  mahidies  has 
ti»  Wrviuvesiiyated. 

Tlw  oocarrence   of   multi[de    neuritis    was   first   demonstrated   by 

Pamcnil.  of  Rouen  (1864),  although  the  leprous  form  had  been  pre- 

viousb  ilescribed   by  Virchow.     Graves,  indeed,  long  ago  suspected 

IJ  MMS  of  paralysis  were  due  to  disease  of  the  nerves,  but  he 

oiiinion  on  the  normal  aspect  of  the  spinal  cord ;  and  in 

BmCof  the  caises  he  descril'es  it  is  probable  that  modem  metbodi  of 

euomialioD  would  have  revealed  disease.     Naturally,  also,  symptoms 

10  pfculiar  had  attracted  the  notice  of  clinical  observers,  and  were 

dficril«d  from  time  to  time;  first,  perliaps  (1822),  by  Dr,  J.  Jackson, 

of  Boslun.  D.S  A.,  and,  much  later,  but  fully,  by  Duchenue  (1868).* 

Ditnieuirs  observations  attracted   little  notice,  and  it  was  not  until 

trah  hrUt  were  brought  forward  by  Joffroy  (1879),  Leyden  (1880), 

nd  Or*inger  Stewart  (1881).  that  attention  was  generally  directed 

to  the  subject.     During  the  last  ten  years  a  very  large  number  of 

DbMTvations   have  Wen   published,  and  the  general  history  of  the 

iliflfMe  ia  now  established  on  an  ailequate  basis. 

The  jwtcnliaritiesof  distribution  of  multiple  neuritis  harmonise  with 
vb»t  is  known  of  its  patholoj^fy.  In  isolated  neuritis  the  primary 
tOection  16  of  the  nerve-sheath  and  connective  tissue — the  neuritis 
iji  ••  adventitial;"    in   the    symmetrical    multiple   forms   the  uerve- 

etheiiisHlves  are  almost  alwtiys  the  seat  of  the  primary  process; 
•nnectire  tissue  and  sheath  suffer  secoudarily  and  in  proportion 
t  aeuteuess  of  the  prucess  in  the  nerve-elements — the  neuritis  is 
Dchymatoua." 
'i'ne  forms  of  multiple  neuritis  which  are  thus  characterised  by 
I      Uieir   symmetry   and  parenohyruatous  nature  arc   due   entirely  to   a 
^■tiorhid    blood. iifiitf;    having  a  direct   influence   on  the   nerve-tissue. 
^KTheir  cause  is  1  he  presence  in  the  blood  of  some  virus,  often  an  organic 

^»  •  TIm  ftrit  Mcripllon  of  ■  form  of  pumlyiia  to  thii  lition  wnt  by  Dr,  Todd, In  tho 
KM  af  lead  vnUy.  "  1  believe  that  the  inu^icles  «q<1  nerves  Are  enrlj  iiffecti'd,  and 
tbkt«i  ■  titer  period  tie  ncrve-cpntnB  bt^coiuv  lippllcA'ed.  TIia  tienroDi  ■j»tem  U 
titoi  ftrit  Affirrted  tt  iti  periphery,  in  the  nervin,  and.  the  {xiitoning  infloence  con- 
iWnff,  «}»r  contNmlimlion  grndually  adrnmei  towardf  the  oentre  "  (*  Clin,  Lect./ 
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or  iiiorpanic  rliemical  compouml,  to  which  the  nervo-fibreB  are  si 
ceptible,  just  as  they  are  susceptible  to  eurara,  or  the  motwr-cells 
fitrjchnia,  or  the  nerrefl  for  aeoommodation  to  atropia.      It  is 
ifiHtanee   of   what   has   been    termed  "selective   action,'*  the   mamr 
festatiou  equally  of  a   peculiarity  in  the   acting  virus   and    in   the 
structures  acted  on.     The  peripheral  distribution  of  ihe  affeotiitn  ie 
probably  due  to  the  fact  that  the  vital  and  nutritional  energy  of  the 
nerve-fibree  lessens  with  the  distance  from  the  cells  of  which  they  are 
part,  and  from  which  their  Titality  is  derived.     The  relation  to 
blo(>dBtate  as  the  cause  explains  also  the  symmetry  of  the  affectioi 
since  the  like  structures  on  each  side  possess  the  samf  oharacterislic*, 
and,  being  equally  exposed  to  the  morbid  iuBiience,  there  is  no  reason 
why  the  nerve-elements  on  one  side  should  suffer  alone,  or  even  in  le«» 
degree,  than  those  on  the  other  side. 

Isolated  neuritis  may  be  caused  in  part  by  a  constitutional  or  bloody 
state,  but  is  not  due  to  this  aloue  ;  some  exciting  cause  is  in  opieratio] 
acting  locally  and  determining  the  position  of  the  afiection.     Hei 
it  is  rare  for  such  neuritis  to  be  multiple,  and  when  more  than  oi 
nerve  is  affected  the  distribution  is  irregular  and  not  symmetric^ 
Qouty  neuritis  affords  an  illustration   of  this.     Moreover,  in  thei 
forms  the  connective  tissue,  and  eitpecially  the  sheath  of  the  nerve, 
the  part  primarily  affect^,  and  the  nerve  fibres  are  damaged  only  iai 
secondary  manner.  Between  thctwochlef  forms  of  neuritis,  the  isoUl 
or  irregular  adventitial  and  the  parenchymatc»U8  symmetrical  formi 
there  is  thus  an  essential  difference. 

Betweon  the  two  classes,  however,  certain  forms  seem  to  coca] 
an  intermediate  position.     These  are  the  forms  of  multiple  nenritNT 
in  which  sometimes  the  one  aud  sometimes  the  other  element  in  the 
nerve  seems  to  suffer  most,  or  in  which  both  are  involved.     We  tnuj 
however,  distinguish  from  these  the  cases  in  which  mere  acuteneas 
the  process  causes  both  elements  to  be  involved ;  in  which,  for  ii 
stance,  a  very  acute  parenchymatous  neuritis  causes  some  degree 
adventitial  inflammation,  or  acute  adventitial  inflammation  involves 
the  nerve-fibres.     These  cases  conform  in  dislribution  to  the  type  to 
which  they  belong ;   the   primary  parenchymatous  neuritis,  and   it 
alone,  being  strictly  svmmetrical.     But  there  are  other  cases  in  which 
the  causes  arp  combined.     Alcoholism,  for  instance,  the  most  common 
toxic  cause,  may  be  due  to  a  mode  of  life  that  has  also  produced  gout^^ 
and  then  isolated  gouty  pprineuritis  may  accompany  general  f'olj^f 
neuritis   of   parenchymatous   nature  and   symmetrical   distributioil^^ 
Exposure  to   cold,   again,   may  cause   a  "  rheumatic "    perineuritis, 
either  of  a  single  nerve,  or  of  a  few  nerves  irregularly  distributed 
and  it  may  also  produ<'e  a  blood-siate  allied  to  that  of  acute  rheu^ 
matism,  and  thus  a  evnimetrical  parenchymatous  polyneuritis, 
important  cause  of   neuritis  is   toxiemia  due  to  the  development 
specific  organisms  in  the  blood,  sometimes  those  that  cause  a  definite 
disease,  as  diphtheria  or  smallpox.    Such  organisms  seem  occasionally 
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fix  thL*m»'lves  in  the  coanective  tissue  of  the  noiros,  cauBing  an 

l»r  fldTi'ijtit-ittl  iieuriiis,  and  also  to  leave  )>ehiud  a  product, 
perbapttcbetnicaJ  substauce,  comparable  tu  alcoliol,  ca]tal>Ieof  cauHing 
a  jjarfnrhjmiitoua  neuritis.  The  two  forms  may  then  be  conjoined  in 
1  puzzling  manner.  It  i»  probably  thus  that  the  forms  of  diffuse  or 
toul  Dearitis  are  produced,  occasionally  met  with  in  diphtheritic 
pftfalyiit. 

From  these  considerations  it  follows  that  Hymmetrical  multiplicity 
TBM&i  a  blood-state  acting:  alone;  irregular  multiplicity  generally 
mtvtt  a  constitutional  state  combined  with  local  determining  causes. 
When  very  few  nerves  are  affet  ted  irregularly,  the  general  influence 
t)nh  to  tbe  level  of  a  predisposition,  and  this  is  not  always  to  be 
rrojjnised  when  a  single  nerve  is  affected 

Thf  classes  into  which  multiple  neuritis  may  be  diviiled  can  now  be 
Irtirr  understood.     They  depend  chiefly  on   the  several  causes  to 

bidi  the  affection  is  due.  Tbe  acuteness  or  slowness  of  its  onset 
0  been  made  a  ground  of  distinction.  As  we  have  seen,  the 
l£ute  the  process  the  more  perfect  is  the  limitation  to  the  one 
ckneat,  the  sheath  or  the  nerve-flbres.  la  the  most  chrooio  form  the 
proosM  in  the  nerve-ch'ments  resembles  a  degeneration,  and  has  been 
ttniMd  "degenerative  neuritis."  Underlying  this  distinction,  however, 
»inhe  idea  that  only  tbe  chronic  forms  commence  in  the  nerve-fibres 

ItiJenirlves,  and  that  in  the  more  acute  forms  the  connective  tissue  is 
ttio  primarily  involved.  It  is  certain,  however,  that  this  is  not  the 
Mr,  although  the  secondary  nffcction  of  tbe  conuective  tissue  is 
kimse  in  proportion  to  the  acuteness  of  the  disease.  From  most 
^utes  we  meet  with  cases  both  acute  and  chronic. 
The  forms  of  multiple  neuritis,  classitied  according  to  what  is 
knowu  of  their  causes,  may  be  provisionally  thus  tabulated.  No 
irr&ngement  can  be  free  from  anomalies  until  we  know  more  of  the 
uasfs  and  of  the  mechanism  by  which  the  varieties  are  produced. 
PrerTisionally,  however,  timt  we  may  survey  their  relationship,  the 
formi  may  t>e  divided  into  five  groups. 


1.  Toxtc  :  due  totheprcA^nre  in  the  blood  of  a  known  poison,  which  may 
(a)  Metallic:  lead,  arsenic,  silver,  Ac. 

{b)  Ifon.wutallic,  lu alcohol — the  mo*t  freqnentcanse.  With  this  mny 
pc>rhflp«  be  placed  the  neuritis  that  occurs  in  diabetefi,  which 
pnibab)y  dcpendu  on  the  presence  in  the  blood  of  some  sulwtunce 
allied  to  sii^r,  and  formed  only  during  the  altered  metabolism 
of  thii  dtaeane. 

II-  Toijiinc;    due  to  some  virus  in  the  blood,  the  precine  nature  of  which  is 

unknown,  but  whi'h  is  probably  in  m<Bt  cases  either  an  organism  or  a 

chemical  product  of  the  growth  of  organisms.     These  cases  may  be  divided 

iato  two  elttssM. 

(o)  primary^  in  which  the  neuritis  is  part  of  the  fii-st  effects  of  the 

vims,  OS  dintingnished  from  the  cases  in  which  this  first  pro. 

ducex  some  other  disease.     The  primary  forms  again  may  be 
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Bubdividodt  according  fts  the  virus  is  derived  from  vrithoot, 
(ap[»flivnl1j)  (meliorated  within  the  body. 

(1)  EitraneouR,  the  virus  being  derived  frnm  without,  as  ai 

the  organisms  that  cause  directly  the  neuritis  of  1epro«_ 
and  pmbiibly  al«o  some  forms  of  neuritis  the  origin 
which  hiia  uot  yet  been  b:ised. 

(2)  Intrinsic,  in  whuh  the  vims  is  produced  within  the  bod 

118  probably  in  many  cuscs  of  septictemic  neuritis  aft 

wounds,  &c.     It  is  possible,  however,  that  the^e  cas 

may  ultimately  be  found  to  have  an  extraneooa  origin. 

(&)  Secondary^  in  which  the  toxemic  agent  first  cHuses  some  definite 

disease,  which  is  followed  by  polyneuritis  as  a  sequel,  an  interval 

of  some  weeks  or  even  montlis  elapsing  between  t)te  twoefTeclfc. 

The  neuritis  is  then  sometimes  said  to  he  cansed  by  the  diM»aM. 

Probably,  as  alieady  explained,  the  nenritiH  Its  genemlly  duo  to 

some  chemical  pro<^luct  of  the  growth   of  the  nrguiiisms  in  the 

body.     Examples  of  this  are  the  polyneuritis  that  foUowi  dipl 

theria,  smallpox,  variola,  typhuid,  tuWrcle,  and  perhnp*  aypbil 

In  Home  of  these,  as  already  explained  (p.  110),  two  mecbanisixui 

may  be  at  work — one  direct,  the  other  indirect. 


m.  Etideuio  :  the  neuritis  that  is  due  to  local  organisms  which  hare  this  for 
theii  primary  or  secondary  effect.     The  chief  forms  are  malarial  neurit 
and  the  disease  called  beri-beri.     Strictly,  however,  these  belongto  II, 
primary  toxtemic  neuritis  duo  to  a  cause  acquii-ed  from  without ;  but  tbei 
peculiar  local  chui'octcristics  make  it  convenient  to  separate  them. 

IV.  Rheumatic  :  the  multiple  nenritis  that  ftdlows  exposure  to  cold,  and 
probably  due  to  a  morbid  blood-stnte  like  that  which  gives  rise  to  rh«i 
matic  fever,  pneumonia,  poUo^myelttis,  and  the  like.  It  is  powtilile  thi 
these  belong  strictly  to  II,  a,  2,  the  primary  neuritis  due  to  a  bluod-st 
of  intrinsic  origin,  but  they  constitute  a  well-marked  group. 


V.  CACHKCTicnnd  benile  forms,  in  which  degeneration  of  the  nerves  seems  paii 
of  general  iimKnntrition,  and  begins  nt  the  periphery  where  their  ritalitv 
ia  lowest.     Some  of  these  caf>es  may  be  really  neuro[Hithic.  and  due  to  t 
same  causes  as  produce  degenenition  in  the  spinal  cord;  while  among  t 
senile  forms  must  be  reckoned  not  only  those  due  simply  to  age*failure 
nutrition,  but    the    rare    instances   in   which  arterial  degeneration  and 
lessened  blood-supply  produce  local  necrotic  changes  in  the  nerve. 


IV 


It  is  not  necessary  to  consider  here  the  particulars  rejfnrding 
causation  of  till  these  forms.     The  neuritis  due  to  the  Metallic  Poisoi 
is  describetl  in  Vol.  II  iu  connHxion  with  their  other  effects  on 
nervous  system;  tbeiv  also  Dijibtheritic  Neuritis  is  considered  in  the 
account  of  this  paralysis  (which  is  not  wholly  peripheral),  and  mos 
of  the  secondary  toxscmic  foi-ms  find  their  place  in  the  account  of  t 
Paralyses  after  Acute   Diseases.     Malarial   neuritis,  Beri-bori,  an 
Leprous  neuritis  are  cuusidered  se{>arately  at  the  end  of  this  aectionJ 
The  forms  that  need  speciiil  consideration  in  this  place  are  certain 
varieties  of  "primary"  polyneuritis,  toxic  or  t'^iaemic,  the*'8ecouddry" 
tox»mic  forms  of  intrinsic  origin,  thp  rheumatic,  diabetic,  and  the 
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itic  fonnir — ni   most  of  which    the   sjmptoma  of  polTneuritU 

>()  A«  an  U]>i»ari'utly  iudupeuUont  diweaiie,  and  not  u&  the  Aoquel 

•OO10  other  affection.    Of  the  other  forms,  however,  some  notice 

lUict  )h!  bkea  where  they  como  into  important  contract  or  comparison 

ritb  tlioBc  uow  specially  considered. 

Bt  fiif  ihe  mo*tl  comraon  cause  of  multiple  neuritis  is  alcoholism,  and 

liiit  rarielT  must  therefore  furniah  us  with  the  most  important  facts 

rtsraplJoie  (be  clinical  history  of  the  diuorder.  But  it  may  he  well  first 

1>netly  the  eausatiou  of  some  of  the  less  fretjuent  vurietiee. 

ncuri/U  is  maiuly  :in  ufft'Clion  of  sUigle  uervea,  uud.  as 

icb,  bus  liveu  alreiuly  considered.     These  probably  suffer  in  couse- 

mce  of  the  direct  av:tiou  of  the  organisms  on  the  adventitial  tissues, 

cviuL'idti  in  lime  with  other  '^neeoudary"  aypliilitic  lesions.     It 

Iii%f0 conjectured  that  true  acute  multiple  neuritis  may  be  directly 

fjitiiiitic.  but  the  evidence  of  this  is  iiiHuilii-ieut.     We  uuiy,  however, 

t  true  paienchymatous  syphilitic  polyneuritis  in  the  tabetic  form, 

which  thf  sensury  fibres  are  affected  at  the  periphery;   tabes  is 

[i*lJy  a  post'Syphilitic  disorder,  and  parenchymatous  dej;enorative 

is  a  t'ommotj,  and  sometimes  the  only  legion  in  this  affection. 

FjMripheriLl  ueuro-tabes,"  as  it  is  termed,  may  not  unreasonably 

rq^rded  as  an  effect  of  some  |>roduct  of  the  specific  organisms, 

kbie  to  the  less  chronic  forms  of  neuritis  that  succeed  less 

K|M?eific  diseasea.  such  as  diphiheria  or  smallpox.     The  subject 

re^ftai(]er«^d  in  the  section  on  Locomotor  Attny,  but  it  is  important 

neutioo  it  here,  because  this  disease  presents  an  example  of  central 

peripheral  lesions  doe  to  the  same  cause,  and  because  an  affec- 

of  the  senstiry  nerves  almost  identical  in  distribution  and  nature, 

giiring  rise  to  similar  efft,*cts.  is  sometimes  the  consequence  of 

i<t|,  and  occajfionally  also  of  other  agents,  as  arsenic 

reuUtr  polyneuritit  is  a  form  regarding  which   we  have  still 

ch  to  bam.     It  has  occasionally  developed  in  the  course  of  phthisis, 

ti  found  to  be  uf  the  purely  parenchymatous  or  degeuera- 

Severe  cases,   with  charaoterittlio   m(>t<.>r  and  eenaory 

iptuiQS.  in  which  other  causes,  such  as  alcohol,  can  ]m:  excluded,  are 

their  oocurronco  is  well  established,*  and  they  seem  to  justify 

lusion  that  the  tubercle  bucLlUis  is  capable  of  prodncing  a 

having  a  specific  action  on  the  ner>'e8 — a  mechanism  also  imli- 

br  tlie  fact  that  the  bacilli  themselves  cannot  bo  found  in  the 

structurt^.    It  is  said  that  similar  slighter  neuritis  is  frequently 

md  after  death  in  cases  of  phthisis,  auJ  probably  produces  s^m- 

are  overlooked  in  the  general  prostration  of  the  later  stages 

fthfr  di*i-nse.     S'»me  severe  oases  recorded  as  tubercular  are,  howevcT, 

(rv*  from  the  suspicion  that  alcohol  was  in  part  or  wholly  the 

of  the  neuritis.     There  is,  moreofer.  another  relation  between 

iritis  and  phthisis;  the  latter  often  develops  in  the  course 

Ut  iit-uritis,  and  is  a  frequent  cause  of  deuth.     It  is  not  im- 

*  S««  OppunUelm.  *  Zeitiohr.  f.  klin   Med.,'  18S6.  p.  230. 
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prohalile  that  a  neuritis  of  the  pulmonary  branches  of  the  ragns] 
to  the  low  [tneumoDic  form  of  phthisis  that  is  generally  found  in  s 
cases,  an^l  this  may  even  render  the  tubercular  organisms  more  efji 
tive  if  tlioy  find  entrance  into  the  lungs.     Although  gout  is  so  powi 
ful  a  cause  of  isolated  neuritis,  there  is  no  evidence  that  it  causes 
multiple  form,  although  it  may  perhaps  modify  the  symptoms  of 
by  adding  to  it  an  isolated  perineuritis. 

27if  Acttti'  Di^eate*  that  may  be  followed  by  neuritis  are  especii 
diphtheria,  variola,  measles,  typhus  and  typhoid  fevers.  The  inte: 
that  usually  elapses  between  the  acute  disease  and  the  neuritis  supports 
the  opinion  that  tbe  latter  is  due  to  a  chemical  poison  produced  by  the 
specific  organisms;  and  so  also  does  the  perfect  symmetry  of  tba 
symptoma,  since  tbe  toxic  agent  must  be  such  as  can  have  an  9^^| 
action  on  all  similar  structures.  Moreover,  the  occurrence  of  fflP 
neuritis  ia  not  related  to  the  severity  of  the  primary  disease,  and  Ihua 
seems  to  l)e  due  rather  to  some  peculiarity  in  the  special  organisi 
such  as  80  oft^n  determines  peculiar  features  in  an  epidemic.  In 
ease,  which  dovelof>ed  six  weeks  after  varioloid,  with  pains  in  the  ]iml>a. 
atrophy  of  the  arms  and  leg's,  Ac,  the  purely  neuritic  nature  of 
morbid  process  was  ascertained  six  months  later,  when  the  pati 
died  from  pneumonia.  In  diphtheria,  as  already  pointixl  out,  we 
to  trace  a  double  mechanism, — an  early  direct  action  of  tbe  organic 
on  the  adventitial  tissue  in  some  cases,  and  a  later  pa^-enchymal 
neuritis  due  to  some  product  of  their  growth,  more  abundant 
effective  in  some  cases  than  in  others.  Malarial  neuritis  seems  to 
occupy  a  position  int<?rmediate  between  the  secondary  and  primary 
forms,  since  it  sometimes  follows  malarial  fever,  and  sometimes  deveh 
without  previous  fever  in  those  who  have  been  exposed  to  the  iuilut 
of  malaria.     It  is  described  separately  as  one  of  the  endemic  formi 

Of  the  Primary  Toziemic  varieliea  a  typical  example  is  pn.'Seutedl 
another  endemic  form,  bcri-beri,  which  is  the  sole  result  of  an  organii 
virus,  or  of  a  prodxict  of  the  f'rganisms.     This  also  is  considered 
separate  aeetion,  but  its  history  deserves  careful  study  on  account  of 
light  it  throws  on  tbe  patbology  and  causation  of  other  forms  of 
neuritis,  in  which  the  pntcesses  are  less  simple  aud  therefore  less  ch 

An  instructive  contrast  to  beriberi,  which  ia  a  purely  parenchyma- 
tous form,  is  presented  by  leprous  neuritis,  also  descrilied  sepa- 
rately. Here  we  find  a  purely  adventitial  form,  due  to  the  direct 
presence  of  the  organisms  in  the  connective  tissue.  The  contrast 
presented  by  these  two  forms  is  almost  complete. 

Sfjiticiwiic  pohjveurtii^  ioWowB  some  wound  or  injury  or  local  in- 
Bammtition  capable  of  giving?  rise  to  blood-poisoning.  In  some  cases 
it  has  been  unaccompanied  by  the  usual  symptoms  of  septic  blood- 
states,  but  has  followed  its  rause  at  an  interval  that  suggests,  taken 
with  other  analogous  facts,  that  it  is  due  to  some  virus  produced 
probably  by  the  presence  of  septic  organisms  of  a  special  character. 
For  instance,  a  man,  thirteen  days  after  a  stab-wound  beneath  tbe 
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rjcfr,  ffhiVh  healed  well,  had  an  attiick  of  [>iirotitis  with  facial  |»a]s_v. 
OnthpforuHth  dav  there  di'vWoiK'd  pjiral/sis  of  tougue,  voital  cords, 
•ftii  limbs,  iiud  oo  the  sixth  duv  after  the  on&et  of  these  symploiua  he 
(h»i  fmui  respiratory  palsv.  Extensive  peripheral  neuritis  was  tlic 
obIt  otrre  lesion.* 

In  A  k'sa  floTero  case  recorded  by  Barraf  the  Rvmptonis  couinifncod 
thw  Triyks  after  a  nejflected  wound  of  the  hand,  wbirh  produced  in- 
fitniuation  of  the  lymphatics,  extending  up  the  arm  to  the  axilla. 
Tie  srtnptonis  of  neuritis  began  in  the  injured  limb,  and  invaded 
TOfCfwiVflv  the  other  extremities,  causing  characteristic  weakness  in 
lie  lower  legs,  with  loss  of  the  knee-jerk.  He  slowly  recovered.  It 
npOMible  that  some  eases  of  this  cltitis  result  from  unsuspected  foci 
ofindtmrnution  within  the  body,  in  which  pus  becomes  pent  up  aitd 
caospsitli*  blood-state. 

Itt  kucb  cases  as  those  duo  to  a  possible  internal  source  of  blood* 

fftuimiD*^,  multiple  neuritis  develops  as  a  disease  apparently  primary 

TOhoat  obvious  cause  if  the  source  of  the  septicemia  has  been  undis- 

•wpred.    Other  priraiiry  cases  occur,  however,  in  which  there  is  no 

ouscfor  septit-wraia,  and  the  ouly  explanation  we  can  give  of  these  is 

Uut  tbe_¥   are   prol-ably  due   to  a  virus  received  from  without,  the 

\»n»d»e  nature  of  which  is  unknown.     I  have  met  with  some  cases  in 

•fcicli  the  symptoms  of  multiple  neuritis,  perfectly  characteristic, 

wav  on  without  any  discoverable  cause,  and  ran  a  course  in  most 

fiMi  luild,  and  ending  in  recovery  ;  in  one  or  two  others  severp,  and 

CQiling  m  death.     Some  caiies  of  what  is  popularly  termed   **  blood- 

f^'iwniDg  *'  are  probably  of  this  nature.      If  certain  drain  poisons, 

rutubly  oiyanisnial.  are  capable  of  giving  rise  to  a  disease,  diphtheria, 

vbich  multiple  neuritis  is  often  part,   there  is  no  improbability  in 

•nrae  forms  of  virus  of  similar  character  and  analogous  source, having 

<'h  neuritts  for  their  chief  effect.     In  this  connection  it  is  instructive 

uote  thrtt  an  epidemic  is  on  record  in  which  paralysis  preceded  the 

rial    affiction    {see    'Diphtheritic    Paralysis/     vol.    ii).      As    an 

«auc«  of  this  primary  form  may  be  mentioned  the  case  of  a  medical 

ncHtioner  who  was  attacked  with  obstinate  vomiting  and  diarrhoea 

ed  by  constipation,  for  wbich  no  cause  could  be  discovere<l, 

ipiMy  followed  by  "  numbness  "  in  the  hands  and  feet,  and  a  diffi- 

«iUy  in  using  them.     When  I  saw  him,  a  fortnight  later,  there  was 

l<^ot  tactile  sensibility,  limit»-d  to  the  palms  and  solea,  weakness  of 

Ibe  legu,  and  no  knee-jerk.     The  weakness  rapidly  increased  and  ex- 

,  and  at  the  end  of  £ve  weeks  f lom  the  onset  he  died.     Such 

presents  all  the  features  of  the  toxic  form.| 

•  Bi>tl,,  ' Curr  -Bl.  f.  Scl.w.  Aerite.'  1883,  No.  18. 

♦  '\intT.  Jnurn.  Med.  ?^cience,'  Feb.,  18Mp. 

*  U^buolil  he  mcDitonrd  th«t  otlit^r  nrciiinfltftiiotis  exriti^d  n  tiutpicion  of  inten* 
'"^il'hrontc  |>oi»onjii(r.  This  fact  doe*  not  leMca  the  BU>()j:fstivfU<.'»B  of  the  caiia 
''QUipU  D*-nriti«  nia»i  ht-nceforth  conHiiiiti'  an  element  in  \n»ay  qab»tiou»of  niedioul 
J'*'^*Kvdvmv.    Its  diftcuverv  iidglit  give  greaLrr  weight  to  iiiiiiuHtiunH  of  some  furin<< 


MI7LTIPLB   NKTTRITJS. 


The  Rhcniyiaiie  form  etubra^es  all  the  eases  of  polrnpuritis  that  are 
due  to  exposure  to  cold.  In  the  t^rpical  cases  of  this  cla^a  the  Re.iieral 
difttributioD  of  the  affei*tion  and  other  features  indicato  that  a  blood- 
state  must  be  the  immediate  mechanism  bj  which  it  is  produced. 
We  know  that  rheumatic  fever,  due  to  a  similar  eif^osure  to  cold,  must 
depend  on  such  a  morbid  blood-state,  produced  in  some  way  by  the 
disturbing  influence  of  the  chill  on  the  chemical  or  other  processes 
within  tbe  liodj.  We  know  also  that  the  rheumatic  poison  thus 
generated  uiust  vary  much  in  its  precise  nature  bv  the  great  variatious 
in  the  acute  rheumatic  lesions  that  it  causes  (see  '  Chorea/  vol.  ii).  The 
«ame  exposure,  in  anotbor  jH.'r«i>n,  may  give  rise  to  pneumonia.  Hence 
it  is  not  surprising  tbat  the  effect  of  the  exposure  should,  in  some 
persons,  be  such  as  to  cause  a  blood- state  capable  of  producing 
uiultiple  neuritis,  symmetrica]  and  paretichyniatous,  especially  when 
we  know  that  this  may  actually  be  accompanied  by  acute  pneumonia, 
and  by  other  evidence  of  profound  toxic  state  of  the  blood.  In  a  case 
recorded  by  Putuam,  fatal  in  seven  days  from  paralysis  of  tbe  respi- 
rj\tory  muscles,  and  distinctly  due  to  cold,  there  was  swelling  of  the 
«tpleen  such  as  is  met  with  in  typhoid  and  other  acute  toxEemic  slates. 
But  exposure  to  cold  hns  also  the  power  of  causing  un  isolated  neuritis 
(e.  g.  of  the  facial  or  the  sciatic  nerve),  a  neuritis  adTentitial  in  nature, 
esflrntially  a  perineuritis.  Nor  is  it  surprising  that  such  an  adven- 
titiiil  neuritis  should  occasionally  involve  more  than  one  nerve — should, 
in  fact,  Itc  a  polyneuritis.  Tho  evidence  that  such  pttlyneuritis  may 
be  produced  by  cold  is  given  in  the  chapter  on  Acute  Atrophic  Para- 
lysis (Polio  myelitis),  with  which  it  may  coincide,  as  a  result  of  the 
same  exposure.  The  connective  tissue  of  nerves  is  of  the  same  nature 
as  that  on  which  the  rheumatic  poison  exerts  its  special  influence,  and 
the  modes  of  onset  of  sciatica  have  shown  us  that  the  rheumatic  pro- 
cess may  pass  from  the  fascise  to  the  nerve-sheaths.  A  consideration 
of  these  and  other  facts  makes  it  probable  that  cold  may  cause  (1)  an 
isolated  adventitial  neuritis;  (2)  a  multiple  neuritis  of  the  same 
character,  im-gular  in  distribution,  probiibly  by  the  agency  of  a  blood- 
poison  related  to  that  which  causes  muscular  rheumatisna  and  the 
affection  of  tho  fibrous  tissues  of  tho  joints  in  rheumatic  fever;  (3) 
a  symmetrical  parenchymatous  polyneuritis  dui?  prububly  to  a  special 
bl'iod-slate  of  greater  specificity  tbau  that  which  produces  the  adven- 
titial form,  and  perbaps  allied  to  that  which  gives  rise  to  pneumonia 
and  to  cerebro-spiual  meningitis.  Pneumonia,  at  least,  may  be  com- 
bined with  multiple  neuritis  as  a  result  of  the  same  exposure. 

Tlie  di'ihetic  form  presents  many  varieties,  and  our  knowledge  of  it 
is  still  imperfect.  It  is  supposed  that  inflammation  of  single  nerves 
frequently  underlies  the  obstinate  forms  of  neuralgia  met  with  in  this 
affecti(»u;  but  besides  this  a  synimetrical  multiple  neuritis,  parenchy- 
matous in  nature,  is  occasionally  met  with,  and  is  said  to  present  all 
tlje  varieties*  that  are  produced  by  ubohol,  and  of  various  degrees  of 
severity.     It  is  not,  however,  related  to  the  amount  of  sugar  in  tbe 
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■iDe—ia  nuiDT  of  the  sufferers  this  baa  been  Bmall  (in  one,  iodect]*  aii 
Wm  ooe  balf  per  cent.)  ;  nor  ia  it  readily  iuHuenc-ed  by  a  dietetic 
RiiuctiuD  uf  the  arauuut  uf  sugar  in  the  blood.  Hence  it  is  auppoded 
U  be  doe  to  some  tt>\ic  product  that  is  formed  iu  the  porverU^  meta- 
Mumot  tbe  diabetic,  comparable  to  aeetoco,  altbougli  certuiuly  not 
iffloue  iUelf.  Tbe  foot  that  the  reduction  of  tbc  amount  of  nugar 
^•rra^  bag  little  influfoceon  the  condition  BUggefttfl  that  the  poison  is 
a>'t  u  jToduci  of  the  decomposition  of  sugar,  but  rather  a  mat^ji  ial 
funatxi  iu  the  place  of  sugar  by  some  moditieation  of  the  chemical 
pi-ei^s  that  lead  to  the  increased  produtition  of  tbe  latter.  This 
(unn  is  of  epeeial  interest  on  account  of  the  close  chemical  rela- 
twD  Wtweea  sugar  and  the  most  potent  cause  of  multiple  neuritis, 
iloiboL 

AIt<Aolie  poltfneuriiU  is  the  form  most  frequently  met  with,  at  any 
ntiWf&raB  well-miirked  cases  are  concerned  ;  this  form  preponderates 
iftUOst  OQuntriea  over  all  others  put  together,  but  at  present  many  of 
tb*  illgbter  sensory  forms  escape  recognition,  and  the  preponderance 
till  probably  be  much  less  when  all  cases  are  recognised.     It  results 

r^itffl*  from  tlie  stronger  forms  of  alcoholic  drinks,  and  especially 
spirit-dniiking.  It  is  more  common  among  those  who  take 
quantities  frequeully  than  among  those  who  indulge  in  an 
ONuiooal  "bout"  of  intemperance,  probably  because  the  total 
qtuutity  consumed  is  greater  by  the  former.  It  is  far  more  frequent 
iinutig  women  than  among  men — probably  three  times  as  frequent. 
How  ^ar  this  is  due  to  a  spe-^ial  predinposition  on  the  part  of  women, 

urttitbe  conditions  under  whicli  it  is  taken,  is  yet  doubtful.     On  the 
itrband  Continuous  drinking  is  more  common  among  women  than 
liiii  intoxiciition ;   and  women   who  take  alcohol  to   excess 
lo  so  in  the  form  of  spirits,  while  men  often  take  it  in  the 
»rtD  oi  beer.     At  tbe  sami'  time  tbe  opposite  proclivity  is  seen  in  the 
of  delirium  tremens,  and  it  would  seem  as  if  there  were  a  differ- 
in  the  nervous  system  of  the  two  sexes,  whereby  a  susceptibility 

f^th-e  nerves  of  women  repLices  tbat  of  the  brain  in  men. 
The  amount  of  alcohol  habitually  takon.  and  the  duration  of  the 

[Wjit  before  the  onset  of  tbe  affection,  vary  much.  It  has  been  thougbt 
lat  A  ueuropalbic  disposition  renders  a  less  quantity  and  briefer 
triod  adequate.  Other  causes  often  co-operate  with  alcobol  in 
ttntiug  tbe  disease,  especially  exposure  to  cold,  and,  in  the  lower 
•luse*.  insufficient  nourishment.  Exjmsure  is  especially  effective  in 
titow  in  whom  slight  symptoms  exist  but  attract  little  attention,  and 
iW  wndilion  of  the  nervous  system  is,  as  it  were,  prepared  for  a 
h^Tvreoulbrvak. 

CutktcUc  and  Senile  Forms. — Regardiug  these  little  remains  to  be 
^<1»1  towbatbas  L>een  stated  at  p.  112.  The  evidence  rests  chiefly  on 
^  I'osUinortem  discovery  of  tbe  changes  iu  the  nerres,  but  it  is 
P^oUUit  tbiit  more  careful  attention  to  the  point  will  shuw  that  sym. 
I'Uiuii  4re  not  uufrcqueut  which  now  receive  little  atteutiou,  or  are 
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regarded  as  functional  onlj.  More  attention  is  aluo  needed  hy  the 
cj.at.'H  in  which  a  neuropathic  tendency  or  some  depressing  emotion 
seems  to  be  the  cause  of  this  diseas**,  as  th*'y  may  he  of  the  corre- 
Bponding  ctegenemtion  of  the  pyramiilal  fibres  within  the  cord  in 
"  lateral  si-l-^rosis,"  a  detfennratioii  which  also  begins  at  the  eitremity 
of  tho  fibres  and  extends  upwards. 

Atheromatoua  Neuriii«^  alteady  mentioned  as  a  variety  of  the 
senile  form,  merits  sef^rate  recognition  on  arcouiit  of  its  peculiar 
mechanism.  In  these  cases  the  nerves  of  the  limbs  have  been  exten- 
sively damaged  through  atheroma  (or  "  arteritis  obliterans  ")  of  their 
arteries.  Net-rolic  inlliimmatory  processes  take  place  in  the  parts  of 
the  nerves  supplied  by  the  affc'CteJ  vessels,  ami  there  result  syuiptoms 
that  resemble  those  of  the  toxic  form  in  character^  althouglt  differing 
in  the  greater  irregularity  of  disfributioo.  The  symmetry  that  consti- 
tuten  so  striking  a  feature  of  the  common  cases  is  absent,  but  arterial 
dcgeneruiion  may  be  symuieti  ical,  and  au  incomplete  rough  symmetry 
may  thus  result.  It  is  coujeetured  that  such  disease  of  the  nerves  will 
be  found  to  be  frequeut  in  the  cases  in  which  seuile  disease  of  the 
arteries  gives  rise  to  gangrene,  and  that  it  is  partly  through  the 
agency  of  the  neuritis  that  the  gangrene  is  produced  ;  but  this  view 
overlooks  the  potent  influence  of  the  arterial  obstruction  itself. 

Geneual  Etioloot.— Multiple  neuritis  is  a  disease  of  adult  life. 
The  iiuly  form  met  with  in  children  is  that  which  sometimes  accom- 
panies polio-myelitis,  aud  may  [lerhaps  now  and  then  be  met  with 
apart  from  the  spinal  malady,  as  au  infantile  variety  of  multiple 
adventitial  neuritis,  irregular  in  distribution.  The  other  common 
forms  ocour  chiefly  ln?tween  twenty  and  fifty;  the  alcoholic  between 
thirty  and  forty  twice  as  frequently  as  in  either  the  previous  or  later 
decade,  but  it  may  be  met  with  up  to  sixty  years  of  age ;  while  the  rare 
senile  (purely  dcj^eucrative)  variety,  and  the  still  more  rare  arteritic 
form  urL*  met  with  at  still  later  ages.  Females  constitute  a  majority 
oF  the  cases,  the  degree  of  which  cannot  yet  be  estimated ;  it  is  due 
solely  to  their  liability  to  alcoholic  neuritis,  in  which  they  amount  to 
at  least  70  j>er  cent.  The  rheumatic  and  toxoemic  forms,  on  the  other 
hand,  occur  more  frequently  in  males,  pi*obably  from  their  greater 
exposure  to  the  causes  of  the  disease. 

More  than  one  cause  may  co-operate  in  producing  the  affection,  and 
then  we  may  distinguish  the  one  as  '*  jiredieposing/*  the  other  as 
"exciting/*  although,  aa  a  rule,  either  would  bo  adequate  alone  were 
its  degree  more  intense.  The  double  causation  can  most  oft«n  be 
traced  when  cold  orsoniedef-iressing  influence  co-operates  with  alcohol, 
or  when  the  influence  of  the  latter  is  conjoined  with  that  of  tubercle, 
as  either  the  primary  or  secondary  cause.  Even  more  frequently  the 
■ymptoms  follow  some  cause  of  constitutional  depression,  inadequate 
alone.  In  one  case  this  was  an  attack  of  acute  gastric  catarrh  with 
vomiting,  the  result  of  the  alcohnlism  which  was  the  real  eau^e  of  the 
neuritis.     Ill  other  cases  a  depressing  emotion  has  seemed  to  be  the 
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1  iiAotand,  as  we  have  seen,  this  appears  to  be  anmetiaies  alone 
nificieut.  lu  one  alcoholic  case  the  injurious  t^ffect  of  painful  emo- 
6oa  (due  to  the  death  of  a  son)  was  at  once  to  arrest  imi»rovemeiit, 
*B(JtoeiicitOfl  progressive  increase  in  the  symptoms,  which  continued 
latililcftth  a  few  months  later.  Anaemia  probably  acts  chiefly  as  a 
Jtrtdifiponent.  lowering  the  nutrition  and  resisting  power  of  all  the 
tijiutti.  and  reudt-ring  a  slighter  cause  effective.  Thus,  in  the  case  of 
laaiiwiuje  girl  recorded  by  Barru,  the  symptonis  followed  luiinediately 
oabaihing  the  feet  in  cold  water,  when  heated. 


SnupTOMS. — The  symptoms  ['roduced  by  multiple  neuritis  differ 

tidfiT,  as  has  been  already  intimated,  according  to  the  character  of 

lie  iilection  of  the  nerves.     They  are  of  three  classes — motur  weak- 

im,  fieusury  disturbance,  and  inco-ordiuation.     The  motor  weakness 

depeods   on   an   affection   of   the    motor   nerve-fibres,   and   usually 

lOToIfea  first  and  chiefly  the  flexors  of  the  ankle  and  extensors  of  the 

t"«.  and   the  extensors  of   the    wrist   and  finjj^crs  in    the  forearm, 

Biifcles  that  are  homologous  and  supplied  by  corresponding  nerves, 

tttuterior  tibial  or  peroneal  nerve  in  the  leg.  the  radial  branch  of 

ibt?  uiusculo-spiral   in   the   arm.      The  result   is   tho   characteristic 

"tml-drop  "  and  "foot-drop,"  shown  in   Fig.   58.     Other  muscles 

in  severe  cases.     The  sensory  symptoms  consist  of  subjective 

of  tingling,   &c. ;  pains  of  various   character,  seat,  and 

'often  referred  to   the   nerves  or  deep    parts ;    tenderness 

le  siriu,  nerve-trunks,  and  muscles,  and  loss  of  cutaneous  sensi- 

uuy.     Tlic  inco-ordination  resembles  that  present  in   the  slighter 

of  locomotor  ataxy,  and  is  often  associated  with  loss  of  the 

liar  sense.     These  symptoms  will  be  considered  in  detail.    Ac- 

KTdiiig   to  the  predominance  of  one  or  another   of    the  three  sets, 

'(trresiKjnding   varieties   are   distinguishecl, — (1)    a   motor  form,   in 

vliicU  there  is  loss  of  power  with  or  without  the  other  symptoms ; 

(2)  a  $en9ory  form,  in  which  there  is  no  marked  muscular  weakuess 

or  inco-ordination,  but  in  which  sensory   disturbance — irritation  or 

W— is  tho  chief  symptom;  (3)  an  aiu^ie  form,  in   which,  without 

totrked  loss  of   power,   with  or   without   sensory   symptoms,  iaco- 

ndiQ&tion  is  the  dominant  symptom. 

As  mentioned  in  the  introductory  section,  the  varieties  of  poly. 

tis  that  are  due  to  speoiul  metallic  poisons  and  to  ceHain  acute 

diseases  are  described  separately,  in  the  second  volume  of  this 

'o'k,  among   the  general   diseases   of   tho   nervous   systi^m.      The 

^QimoD  alcoholic  form  is  alone  suitable  to  convey  a  knowledge  of  the 

Funeral  features  of  the  affection,  but  the  account  of  its  symptoms 

it)«t  be  completed  by  some  mention  of  those  of  the  less  common 

'i^e,  which  do  not  need  separate  description  elsewhere. 

H  fibuuld  be  clearly  understood  at  the  outset  that  no  set  of  sym- 

f'>mj  is  exclusively   related  to  a  single  cause.     The  various  forms 

'ivh  depvnd  on  the  incidence  of  the  disease  on  the  motor  or  tho 
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sensory  nerve*  in  prepondennt  degree,  are  met  witb  in  conseqat 
of  eacb  of  the  common  causes,  although,  as  we  Bhall  see,  some  caul 
give  rise  more  frequently  to  one  form  than  to  another. 

The  onset  and  course  of  multiple  neuritis  varj  much  in  diffei 
cases,  both  of  the  same  class  and  of  the  several  clfUfi«8.     Premonit«i 


FlO.  58.  — Multiple  Alcoholic  npnniii  j  r"^*y  "^  o»tensftr»  of  wriit  nnd  fieion 
of  anklo.     (From  s  photogruph  by  Ur.  H^'di:  Muriott,  B.S&J  i 


symptoms  occur  in  some  cases.  They  have  been  observed  chiefly  in 
the  ttlfoholio  form,  but  occur  in  others  also.  When  due  to  cold  or 
other  causes  of  conBtitutional  disturbance,  the  special  symptoms  of 
the  general  state  may  immoiliatt^ly  precede  the  onset.  Thus,  af|fl 
exposure  to  cold,  general  rheumatic  symptoms,  with  fever,  bn^P 
chitis,  and  other  signs  of  catarrh,  may  immediately  be  followed  by 
the  symptoms  of  neuritis.  The  avmptoms  that  have  been  regarded  as 
premonitory  are  especially  "numbness"  and  tingling  of  the  fingers 
and  tot's,  or  of  the  palms  and  soles,  or  the  lower  parts  of  the  limbs, 
raso-motor  dialurbjince  in  the  extremities  (as  pallor  of  the  fingers), 
and  painful  cmmp  in  the  calves  or  elsewhere,  together  with  dull 
rheumatoid  pains.  These  constitute  the  first  symptoms  of  the  disease, 
but  when  they  exist  alone  for  mouths  before  the  onset,  they  may 
be  regarded  as  "  premonitory."  All  these  symptoms  are  probably 
due  to  the  intluence  of  alcohol  on  the  nerves,  disturbing  the  function 
of  the  structares  whose  nutrition  undergoes  subsequently  a  correspond- 
ing impairment. 

The  onsi't  itself  may  be  acute  or  subchronic.  and  is  sometimes  bo  slow 
M  to  deserve  the  name  of  chronic,  especially  in  the  slighter  sensory 
form.  An  acute  on»et  is  on  the  whole  rare  in  alcoholic  rases  unless 
the  malady  is  *'  excited"  by  8^^me  eooperaut  influence.  Thus,  in  one 
alcoholic,  a  prostrating  attack  of  vomiting,  lasting  for  ten  days,  was 
followed  by  an  onset  of  the  symptoms  of  neuritis  so  acute  that  at  the 
end  of  a  week  the  patient  was  unable  to  stand,  and  there  was  general 
impairment  of  sensibility.  It  is  met  with  chiefly  in  cases  due  to 
oold  or  toxtemic  states;  in  thoae  it  may  be  attended  by  severe  coo- 
itional  disturbance,  rigors,  and  considerable  pyrexia.     In  otl 
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f'\;oisib('elovatioaof  temperatun)  ia  usually  slight  or  moderate,  but 
flOiDflijiietf  ainouots  tu  3^  or  4^^,  and  may  last  from  ouc  to  throe  or 
four  weeki.     The  first  defioile  symptom  (if  it  has  not  existed  before)  is 
dficB  the  tingling,  or  **  pios  and  needles  *'  in  the  extremities,  already 
meQiinu<-J.  irith  vague  "  rheumatic"  puius,  which  become  more  acute. 
Mcfor  svaiptoms  are  usually  soon  added,  palsy  or  inco-ordiuation, 
or  l)oth     Tbey  are  seldom  absent  in  acute  cases.     The  pronouncod 
inuplonia  of  the  disease  may  resemble  in  character  tbose  produced 
If  ihe  inflammation  of  binglo  nerves,  differing  only  in  distribution, 
tnilinvolviug  all  the  fuDctiont*  of  tJie  affected  nerres;  this  is  often 
the  ace  wbeu  the  malady   is  acute  in  onset.      But  when  chronic, 
u  *lre*wiy  stated,  the   fibres  may   be   affected   according   to   their 
ivcific  function,  and  to  this  the  symptoms  are  then  limited,  so  that 
tb(*r  re«enible  those  that  are  ascribed  to  a  disturbance  of  special 
fl-TijeuU  of  the  spinal  cord,  rather  than  the  affection  of  isolated  nerres. 
The  motor  form  involves  either  the  upper  or  lower  limbs  or  both, 
Uit  tlw&vft  the  corresponding  limbs  on  both  sides,  and  their  distal 
Wlwmities,  the  hands  or  tbe  feet,  first  and  chiefly.*    Whichever  limbs, 
'unu  or  legs,  present  the  first  symptoms,  suffer  m  greater  degree 
^foughont,  and  it  may  be  alone.     The  feet  suffer  more  frequently 
tbau  the  haudit;  motor  symptoms  may  exist  in  the  b'gs,  and  only 
^UMiry  A^iupti^ms  iu  the  hands,  and  this  when  the  weakness  in  the 
Vgi  It  extreme.     In  whatever  part  the  affection  occurs  various  eea- 
turj  distarbances.  and  especially  pains,  commoidy  precede  the  weak- 
Oesft,  and  incn'use  with  it.      They  are   accompanied  by   tendemass 
geotfnilly  along  tbe  nerve-trunks,  but  almost  invariably  iu  the  mtu- 
dv,  and  aometimes  of   the  skiu.     These   pains   may    occur  in  the 
limbt  that   do   nut   become   puralyscd   if  the  action   of   the  cause 
eu  be  arre«ted.     Although  loss  of  power  is  the  obtrusive  feature, 
lome  loss  of   co-ordination  genenUly  accompanies   it,  and   is   often 
the  means  by  which  the  attention  of   the  patient   is  first  directed 
to  tbe  c(»nimencing  disability.     He  finds  a  difficulty  in  balance  when 
itAiiditig.  or  in  performing  thcfincrmovements  with  his  fingers;  and  his 
itti'tttion  being  thus  drawn  to  the  part,  he  finds,  on  furtber  investiga- 
tion, that  there  is  some  actual  defect  in  the  power  of  extending  the 
*nit  und  lingers,  or  in  raising  the  toes  or  foot  from  the  ground  during 
tlic  forwsrd  movement  of  the  foot  in  walking.     Tremor  is  often  con- 
»pifUou«  in  alcoholic  cases  long   before  the  loss  of  power,     When- 
^^r  there  is  weakness  in  the   leg  the  knee-jerk  can  no  longer  be 
**ol»iiied.  probably  becatise   tbe  afferent  muscle-nerves   suffer    more 
wdfly  tban  tbe  motor  nerves.     The  constancy  of  this  loss  is  very 
^*^U  and  it  is  not  i-elat«d  to  any  one  class  of  symptoms,  but  occum 
'V'ially  ill  the  f;aralytic  and  ataxic  forms  of  neuritis.     At  the  same 
'^  it  is  not  abbolute;  the  knee-jerk  seems  to  persist  in  very  rare 
slight  degree,  as  mentioned  on  p.  126. 
very  vanoot  tjinptous  of  tbe  dlteoM  are  well  illoitratcd  hy  an  inittrfirtivc 
ufoBAvs  iiuMUied  by  Ur.  Unxurd,  *  Pimljna  from  Peripberal  Nt* uritis*  1^86 


{ 


122 


MDLTli*LE   NKURITI8. 


When  the  first  sjrmptoms  are  in  the  legs  the  first  motor  loss 
the  iuiibility  to  raise  tLe  toes  from  the  gruuuil  io  walkiu^,  owiug  to 
iuipet-fect  fiexiou  of  the  ankle-joiat  and  extenaion  of  the  toes.  Bat 
this  symptom  may  be  to  a  large  extent  obscured  by  the  interference 
with  movement  occasioued  by  the  teuderaesa  of  tbe  must'lea  and  the 
hypersesthesia  of  the  skin,  which  commonly  coexist  and  prevent  the 
exertion  of  the  amount  of  power  that  is  possessed.  There  is  a 
tendency  for  the  nerves  of  the  sole  and  the  palm  of  tbe  hand  to  be 
especially  involved  in  the  hyperiestbesia — in  obedience  to  a  law  of 
patbological  susceptibility  which  is  to  be  tmced  not  uufrequently  in 
pulyueuritis,  especially  iu  the  tabetic,  diphtheritic,  and  toxemic 
forms. 

These  effects  of  the  sensory  irritation  may  render  it  difficult  to  deter- 
mine the  common  course  of  the  motor  woakness,  the  order  in  which  the 
muscles  suffer,  and  the  relative  degree  of  their  impairment  at  different 
periods.  The  conspicuous  fact  is  that  the  muscles  first  to  suffer  are 
those  supplied  from  the  external  popliti'al  nerve  (anterior  tibial  group)* 
and  these  are  followed  by  other  muscles  below  the  knee,  except 
in  the  very  rare  instances  in  which  palsy  does  not  spread  beyond  the 
muscles  first  affected.  The  mnaclea  above  the  knee  suffer  later  and  less, 
and  more  frequently  escape  considerable  impairment.  The  flexors  of  the 
knee,  although  supplied  by  the  sciatic  nerve,  do  not  suffer  more  than  the 
extensors,  or  more  frequently,  so  far  as  the  tenderness  pemxils  us  to  judge. 
Least  frequently  and  in  least  degree  the  muscles  suffer  that  muve  the 
hip-joint;  it  is  only  in  the  moat  severe  cases  that  these  are  appreciably 
affected.  Very  rarely  is  the  innervation  of  the  bladder  or  rectum 
involved  in  the  disturbance  of  polyneuritis.  Interference  with  these 
functions  may  generally  be  regarded  as  evidence  that  the  morbid 
changes  are  not  limited  to  the  nerves,  but  involve  the  spiual  cord 
itBeie. 

In  the  arms,  the  first  and  chief  defect  in  power  is  in  the  extensors 
of  the  wrist  and  Uitgers.  Both  arms  are  affected  together  or  in  quick 
succession — one  never  suffers  alone  iu  cunsiderable  degree.  Thus 
the  palsy  resembles  at  first,  and  sometimes  throughout,  that  which  is 
familiar  as  the  effecit  of  lead  poisouing.  The  resemblance  may  extend 
to  the  escape  of  the  extensor  of  the  metiu-arpal  bone  of  the  thumb, 
and  of  the  supinator  longua.  Lead  I>al8y,  indeed,  is  an  example  of 
periphenil  neuritis  of  the  "toxic  form,"  and  differs  from  the  general 
form  in  tbe  limitation  of  even  severe  palsy.  It  seems  that  the  radial 
nerve  (of  the  musculo-spiral)  is  that  which,  in  the  up]>er  limbs,  is 
the  most  prone  to  suffer — a  fact  which  is  at  present  unexplained.  It 
probably  depends  not  on  any  peculiarity  of  position,  but  on  SDUie 
deeper  functional  relation  and  position  among  the  nerves  of  the  body, 
since  it  obtains  when  the  affection  is  of  the  peripheral  extremities  of 
the  fibres  and  does  not  involve  all  the  fibres  of  the  nerve.  The  radial 
nerve  is  honiolo^rous  with  that  in  the  leg  of  which  the  fibres  are  the 
first  to  suffer — the  peroneal, — regarding  which  the  same 
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It  is  onlr  in  the  cases  due  to  metallic  poisons  that  the  palsj  beootnes 
eoiuid«r*l)le  without  spreaxling  to  other  muscles.  Generally  the  flexors 
of  th6imst  and  finders  become  weak,  and  bo  do  the  interossei,  while 
tbc  hit  to  suffer  are  tbe  thenar  and  hypotheuar  muscles.  It  is  rare 
fortbe  falsj  of  any  muscWs  except  the  extensors  to  be  complete.  In 
more  ivvere  decree  the  muscleii  above  the  elbow  suffer,  last  and  least 
ibowof  ibe  shoulder.  The  muscles  bcluw  tlie  elbow  maj  be  almost 
pinri'Hesa  when  those  above  it  are  scarcely  affected. 

In  MTvre  cases  the  trunk  muscles  are  iuvulved — the  diafthragm, 

uA  llif  maacles  of  the  thoi-ax  and  abdomen.     Less  rarely,  but  also 

otilfiawvere  forms,  increased  fref|iieiicy  of  the  pulse  and  palsy  of 

tH(«  Tocal  cords  indicate  that  the  fibres  of  the  vagus  are  suffering. 

Vert  seldom   the   facial   muscles,  or  those  of   the   tongue,  are   in- 

▼olved.    Affection  of  the  motor  ocular  nervcB,  of  the  pupils,  and 

OTitjignius,  have  been  met  with  only  in  the  most  severe  cases,  and 

chifflr  ill  those  due  to  toxmmia.     The  nerves  of   the  pharynx  and 

tlinieuUry    viscera   seem   always   to   escape.      It  is  more  doubtful 

tbtstlier  this  is  true  of  the  biunches  of  the  lung. 

Ttias  the  stress  of  the  affection  falls  on  the  musclca  of  the  extremities, 

t!i«i?e  that  are  affected  first  also  suffer  alone  in  slight  cases,  and 

ia  those  that  are  severe.     As  thoy  become  weak,  aud  aometimos 

ier,  they  become  tender,  and  this  muscular  tenderness  usually 

to  an  extreme  degree,  and  becomes  even  more  obtrusive,  in 

nwj  c*«e8,  than  the  tenderness  of  the  nerves.     The  limb  cannot 

l«  grasped,  even  gently,  without  cries  of   pain  being  elicited,  and 

Jfferjf  change  of  posture  gives  rise  to  distress.     This  is  au  important 

and  is  no  doubt  due  to  the  fact  that  all  the  nerves  of  the  muscle 

r,  the  afferent  as  well  as  ihe  motor  twigs.     Very  rarely  it  is 

■Umt,     It  increases  the  pain  of  an  electiical  exaujination,  and,  after 

fcrtrong  current  has  been  applied,  the  muscles  may  ache  for  hours — 

1  foci  that  should  inculcate  scrup\iluus   cotisideratioD   in   all  such 

pPow?dareB. 

TIm)  iLffecte<]  mu8cle.s  quiclly  become  flabby  and  waste,  and  their 

rromineucea  disappear.     The  muscular  atrophy  becomes  extreme  in 

wuHj  inaittnces,  but  the  aspect  of  the  limbs  diffirs  from  that  in  pro- 

?n»ii?e  muHCular  atrophy  on  account  of  the  partial  distribution  of  tlie 

AflrctioD,and  because  it  is  only  in  a  few  muscles,  such  as  the  extensors 

'^  the  fingers  and  the  interossei,  that  the  wasting  is  as  great  as  in 

ttuit  affection.     Changes  in  the  electrical  excitability  of  the  muscles 

''""cur   with    these   symptoms;   they    jiresent   the   reaction   charoe- 

*^»licof  nerte  lesions,  described  at  p.  64.     The  faradic  irritability  is 

•ost,  aud  that  to  voluism  is  increased  in  amount,  and  often  but  not 

waj3  altered   in  quality,  in  the   usual  manner.     In   slight  cases, 

over,  increaue  in  voltaic  irritability  raay  be  trifling,  aud  may  be  the 
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»*f  change.     In  the  nerves  the  irritability  to  both  currents  lessens 


°^«  is  ultimately  lost.     If  a  case  is  examined  in  the  very  early  stage, 
**  iiicrea<ed  irritability  meutioued  at  p.  bH  may  be  found,  and  after- 
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wards  replaced  by  diminutioa  and  loss.  In  the  most  severe  cases  the 
muscles  luost  affected  may  quickly  lose  all  irritability,  on  accouut  of 
the  iutensity  of  tlie  secondary  cbanges  iu  the  muscular  tissue,  which 
di'Stroy  instead  of  merely  changing  their  sjtecial  structure  and 
oharacteritftic  functions.  Occasionally  the  wasting  is  concealed  \>y 
cpdema.  but  now  and  then  (as  I  have  seen)  the  size  of  the  muscles 
may  l»e  little  reduced  even  when  they  are  totally  paralysed,  with 
extinction  of  farodic  and  great  reduction  of  voltaic  irritability.  But 
the  wasting  is  only  deferred,  and  extreme  atrophy  ultimately  occurs. 
In  BUch  cases  there  is  probably  a  rapid  fatly  degeneration  of  the 
muscles,  and  the  fat  accumulates  between  the  fibres  so  as  to  main- 
tain, for  a  time,  the  bulk  of  the  muscle.  An  extremely  rare  altorution 
is  the  preservation  of  some  voltaic  irritability  in  the  nerves  aa  well 
as  iu  the  muscles,  faradic  irritability  being  lost  in  both. 

As  in  other  cases  of  unequal  palsy,  the  less  affected  muscles  of  the 
limbs  are  apt  to  undergo  contracture  and  sbortening,  especially  when 
the  paUy  causes  the  part  to  aasume  habitually  a  certain  position 
under  the  iiiBuence  of  gravitation,  or  a  certain  pasture  is  adopted 
by  the  patient  iu  order  to  lessen  pain.  These  contractures  occur 
chiefly  in  the  lower  limbs.  The  foot-drop  shown  in  Fig.  68  is  es[^ecially 
frequent,  from  the  palsy  of  the  Hexors  permitting  the  foot  to  fall  as 
the  patient  lies  iu  bed,  under  the  influence  of  gravitation  and  of  tho 
unopposed  extensors.  The  effect  of  posture  is  seen  in  the  contraction 
of  the  flexors  of  tho  knee,  which  may  be  fixed  at  a  right  angle,  and  to 
a  less  degree  of  those  of  the  hip,  on  account  of  habitual  flexion  of 
these  joints  to  escape  the  pain  occasioned  when  the  parts  are  out  on 
the  stretch  in  the  extension  of  the  limb.  h 

The  affection  of  the  sensory  nerves  of  the  skin  is  sometimes  absent,  ^ 
more  often  it  ia  conjoined  with  that  of  the  motor  nerves,  and  some- 
times only  with  that  of  the  sensory  muscle-nerves.  It  very  seldom 
exists  alone.  Its  first  manifestation  is  the  tingling  and  other  sub- 
jective sensations  already  mentioned,  to  which  is  soon  added  the 
bvpenesthesia  which  is  often  so  troublesome  throughout  the  disease. 
Siensory  disturbance  is  usually  more  extensive  than  the  motor  palsy, 
but  is  greatest  at  the  most  affected  parts,  the  extremities  of  the  liuiba. 
Except  in  slight  cases,  the  damage  to  the  sensory  fibres  l>ecome8  suffi 
cient  to  lessen  the  sensibility  of  the  skin  to  touch.  A  faint  touc 
may  be  unfelt  while  over-sensitiveness  to  pain  continues,  and  is  even^ 
so  intense  that  a  strong  touch  may  cause  distress.  Rarely,  as  I  have 
twice  seen,  sensibility  to  pain  is  lost,  that  to  touch  being  preserved. 
The  tem|M?rature  sense  is  usually  normal.  These  sensory  changes  are 
first  developed  on  the  extremities,  sometimes  on  the  palms  and  soles; 
they  may  even  be  still  more  local,  and  only  considerable  ou  the  tips 
of  the  fingers,  or  the  hyperEesthesia  may  be  chiefly  under  the  nails. 
Spontaneous  pains  accompany  the  hypenestfaesia,  dull,  or  acnt-o,  or 
"burning"  in  character,  referred  to  the  deeper  parts  of  tbe  limb,  or 
the  nerve-trunkSf  or  the  joints,  and  increased  or  excited  by  anjfl 
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ittrtrtpt  at  moTpment.  The  pain  referred  to  the  joints  may  be  really 
in  tbtrtn.  rspecially  in  the  gouty,  or  it  may  be  in  the  nerves  that  piiss 
bj  tite  j(iiots  and  are  disturbed  mechanically  by  their  movemeiit. 
Tlid  Sfiuorr  change  increases  in  area  as  the  disease  develops,  and 
Qsuallr  pxteuda  first  up  the  outer  side  of  the  leg  and  the  radial  side 
uf  tkf  forearm.  Altliou^h  sensibility  to  pain  is  seldom  lost,  the 
wnduriioD  of  pain  is  deUiyod  in  some  cases. 

la  tfae  ataxic  form,  inoo-ordination  is  the  chief  symptom,  and  it 
may  aivomp.tuy  the  ouset  of  muscular  weakness  in  the  motor  form. 
Itik  uiuoltv  accompanied  by  muscular  teademess,  and  exists  with  or 
otit  tbe  uffei'tiou  of  cutaneous  sensibility  just  described.  It  pro- 
Iv  depends  oQ  changes  in  the  afferent  musule-Derves^  the  imprcs- 
atmsfrom  which  are  chiefly  concerned  iu  the  process  of  co-ordination 
(«ee  $i>iaal  Cord,  Functions).  The  implieatiou  of  these  nerves  is 
sbowii  by  the  muscular  tenderness  that  is  so  marked  a  feature.  The 
ioc(H]rdi nation  in  these  cases  resembles  closely  that  which  exists  in 
ta fan  and  the  knee-jerk  is  lo.nt  as  in  that  disease,  while  the  frequent 
Oeourrrnro  of  pains  in  the  limbs  increases  the  resemblanre.  Hence 
thrfomi  in  which  this  symptom  is  predominant  has  l>een  called  p$eudo'- 
ioitt, often  with  the  prefix  alcoholic,  from  the  fact  that  this  is  its  most 
freqneut  cause.  It  has,  however,  also  been  met  with  from  arsenical 
pWiODing.  The  ataxy  may  involve  the  arms  or  the  legs,  but  is  most 
frnjneulin  the  latter.  It  never  reathos  the  degree  met  with  in  advanced 
tftlwn,  probably  because  very  extensive  and  intense  damage  to  the 
BQMlistierTeB  only  occurs  when  the  toxic  cause  is  intense ;  its  efEect 
then  ts  not  limited  to  a  single  set  of  nerves,  but,  involving  the  motor 
*ho,  produces  a  loss  of  power,  before  which  the  inco-ordination 
vues  to  be  prominent,  if  it  does  not  of  necessity  disappear.  The 
Rcuenl  law  that  limitation  needs  chronicity  of  course  and  moderation 
')f  degree  iiolds  good  in  these  cases  on  tbe  sensory  as  well  as  on  tbe 
iDolor  side.  When  the  inco-ordination  is  the  prominent  symptom  the 
(Wturbanoe  of  sensory  nerves  is  slight,  and  if  there  is  extreme 
byp^nesthesia  and  much  loss  of  sensation  there  is  usually  also  motor 
ftls^;  and  thus  this  ataxic  form  is  not  commonly  accompanied  by  the 
>iit«iifle  seDsory  disturbance  of  tbe  complete  and  charucteristic  cases. 
S*tisory  lofia,  chiefly  to  touch,  is,  however,  occasionally  met  with  in 
^lin)Tiie  cases  of  the  ataxic  type.  The  resemblance  to  tabes  is  then 
•till  greater.  The  distinction  is  considered  in  the  section  on  *'Diar 
S^iosia." 

Twideraess  of  the  nerve-trnnka  in  the  region  of  whose  supply  the 
■ytuptomi  are  greatest  is  a  very  common  symptom,  although  not 
'^*^Jiya  readily  recognised,  because  they  are  only  more  tender  than  the 
"^jttcent  stmcturos,  and  the  degree  of  difference  may  seem  not  great 
*oeii  gji  ii^Q  parts  are  extremely  sensitive.  It  is  less  frequently  a 
"**''"fced  svmptom  than  the  tenderness  of  the  musi-les.  and  must 
'^T^etid  (ttince  tbe  f^ain  is  felt  at  the  spot)  on  the  involvement  of  the 
'^*»rveg  of  the  sheath.     It  is  only  in  very  rare  cases,  chiefly  of  irre- 
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guhir  adretititial  Dciiritia,  that  anr  Bwelling  of  accessible  nerves  can 
be  distiuguished. 

Keflex  action  from  the  sVin  Taries  much  in  its  condition.  In  cases 
with  hvponeslbesia  it  is  often  increased,  even  wbeo  there  is  considerable 
motor  palsy  ;  the  muscles  that  escape  cause  tlie  uiovcment,  and  tbo 
impression  that  roaches  the  reflex  centre  is  doubtless  iucreost^  in 
degree  just  as  is  that  part  of  it  which  reaches  the  brain  and  is  felt 
as  increased  sensation.  But  in  severe  cases,  with  extensire  lota  of 
power  and  sensation^  tbo  skin-reflex  may  be  lost.  The  loss  may  be 
observed  to  coiuoide  with  an  increase  in  the  other  synipUims.  and 
generally  to  be  rehitod  to  loss  of  sensil-ility  t*o  touch  with  erfcensive 
motor  piiisy ;  it  may,  however,  be  lost  when  sensation  is  perfect.  Occa- 
sionally it  is  lost  out  of  pro|K)rtion  to  the  other  symptoms,  motor 
or  sensory.  The  muscle-reflex  action  (myotatic  irritability),  as  we 
have  already  seen,  is  almost  invariably  lost.  Although  the  knee-jerk 
has  been  observed  to  persist  in  rare  cases  (Dcjeriue),  its  persistence 
is  quite  excoptioual,  and  probably  depends  on  the  escape  of  at  least 
some  of  the  fibres  ou  which  the  aetion  depends.  Possibly,  however, 
the  knee-jerk  is  Eometimes  excessive  in  the  early  stages  of  the  disease 
in  consequence  of  an  irritable  state  of  the  nerves  on  which  it  depends, 
similar  to  that  which  gives  rise  to  the  hyperffisthesia.  I  have  more 
than  once  found  it  increased  in  oases  of  slight  sensory  neuritis  (e.  j|^ 
with  symmetrieul  tingling  and  slight  aniesthesia  on  the  soles),  and  in 
one  such  case  it  disappeared  as  the  disease  progressed.  On  the  other 
hand,  it  is  often  lost  when  there  is  scarcely  any  appreciable  weakoeev 
of  the  extensors,  although  usually  some  tenderness  of  these  musclet 
suggests  an  affection  of  the  afferent  path. 

Trophic  changes  occur  in  prolonged  cases — in  the  nails,  skin,  and 
hairs,  and  are  similar  to  those  of  ordinary  neuritis;  glossy  skin, 
arthritic  adhesions,  and  thiekeuiiig  being  the  most  common.  Bedsores 
are  not  common — a  fact  well  established,  but  not  altogether  easy  to 
ex]>laiu.  The  vaso-raotor  nerves  may  present  disturbance  of  functioo* 
and  some  oed'^ma  of  the  limbs  is  common,  especially  in  cases  thai  are 
due  to  alcohol :  the  Mood-state  or  ini])aired  function  of  the  kidnevA 
probably  aids  in  its  production.  It  occurs  about  the  ankles,  back  of 
the  foot,  and  very  frfqui-ntly  about  the  wrist  and  back  of  the  hand. 
Ill  one  very  severe  and  fatal  aleuboHc  case  the  legs  and  back  were 
the  seat  of  a  peculiar  bi-awny  oedema,  pitting  very  slowly,  and 
attended  with  lividity  of  the  skin  in  the  depending  parts,  which 
became  brigblt-r  iu  colour  ou  pressure.  lu  this  case  endocarditia 
developed  during  the  course  of  the  malady.  In  one  recorded  case 
oedema  was  preHcnt  (tnly  over  the  nerve-tniuks  in  the  neighbourhood 
of  joint-s  — a  place  iu  which  the  movement  of  the  limbs  especially 
disturbs  the  sheatb-nervea  of  the  trunks,  to  which  the  vaso-motor 
nerves  of  the  part  are  probably  rehited.  Indeed,  it  is  common  for 
oedema  to  Ik?  present  about  the  joints  when  it  is  not  elsewhere,  and 
this   may  be   the  explanation.      Fain  in  the  joints  and  even  some 
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offusioniuto  lh(»m  hare  lieen  observed,  eapeoially  iu  nssooiation  with 
kotrut«  onset,  bnt  it  is  perhaps  more  often  gouty*  than  rhcumntic 
m  itlcobolic  ca.ne9,  and  its  significance  as  to  the  "  rheuinaiic  "  nntnre 
(rf  (be  netiritifl  must  f»o  looked  on  with  Rome  suspicion.  It  mar 
be  ocoisiionally  a  result  of  the  disease  of  the  nerves,  since  chronic 
cliaDp*<  ill  tho  joints  often  take  place  just  a.M  they  do,  in  the  inflnm- 
natioo  of  aingle  nerves.  It  ia  especially  common  in  the  fingor-joints 
till]  in  the  wrist,  but  it  occurs  also  in  the  shoulder  and  knee,  less 
fRqo^otly  in  the  elbow  and  other  joints  of  the  legs.  There  is  pain 
on  nwTomout  and  thickenini;  about  the  joint,  with  ultimate  limitation 
of  moTf inent.  It  is  a  troublesome  effect  of  the  disease,  because  it 
interferes  with  movement  when  power  returns.  There  is  much  more 
teodravy  to  it  in  some  eases  than  in  others,  and  it  may  be  so  extensive 
u  ppnii*ueutly  to  cripple  the  sufferer.f  Tbo  adhesions  commonly 
re-fbrra  after  they  have  l>een  forcibly  broken  down. 

TbcMDjptoms  are  wide-apreud  in  pro|K>rtion  to  the  acuteness  and 
inteusity  of  the  mnlady,  but  differ  iu  these  respects  also  accord- 
ing to  its  cause.  The  I'ffect  of  metallic  poisons  is  usually  limited  and 
RiufiniHl  to  the  arms,  as  in  lead  J>al8y.  In  alcoholism  all  tiin  linihs 
vn  nft^ii  affected,  but  the  anns  escape  more  often  than  the  leps. 
From  malaria  the  legs  usually  suffer  alone ;  such  cases  are  considered 
«lp.l5l.  In  cases  with  comfilci  causation  a  general  parenchymatous 
nenrili*  may  be  accompanied  by  a  preponderant  adventitial  inJlam. 
ion  of  some  one  nerve,  as  the  facial  or  sciatic.  The  cases  with 
itwiilely  distributed  symptoms  are  those  that  result  from  obscure 
t<)xifnaic  slates,  from  cold,  and  from  alcoholism.  It  is  in  these,  and 
eip^iftlly  in  the  first,  that  the  nerves  of  the  heui't,  larynx,  and  of  the 
nowlfs  of  respiration  most  frequently  suffer.  When  the  hiryngeal 
nnirt  fiiffer  it  is  usual  for  hoth  adduction  and  abduction  of  the 
Weal  cords  to  bo  weakened,  seldom  one  movement  only.  The  optic 
nnrcshave  been  affected  only  in  rare  eases  with  considerable  blood- 
ehingp.  In  the  case  mentioned  on  p.  126  (in  which  there  was  brawny 
"(Iwma  and  endocarditis)  there  was  slight  optic  neuritis  and  a  diffuse 
•edematous  retinitis.J  The  face  has  also  been  affected  on  both  sides 
15  WToe  of  the  cases  due  to  exposure  to  cold,  and  also,  usually  in 
*light  degree,  in  some  toxcemic  cases;  it  seems  always  to  es. ipe  in 
fiwdue  simply  to  alcohol.  The  s|»liincters  almost  always  escape; 
»»light  imjiairment  of  funr-tion  has  indeed  been  met  with  iu  a  few 
^^"^  wvere  cases  of  probably  pure  polyneuritis,  but  their  affection. 
Malr^mly  stated,  usually  indicntes  an  implication  of  the  spinal  cord. 
"The  Course  of  the  affection  is  determiued  by  the  same  conditions 
w  inlluenco  its  intensity,  and  by  the  extent  to  which  the  cause 
w  under  control.      The  more  severe  aud  acute  the  symptoms,  the 

*  Anit«  gnxxtt  it  mnst  be  rememtierei!,  somctimei  attsck<t  the  larger  joints  with 
^tefijt,  the  Mmflllpr  one*,  Rnil  nmy  rln^ely  rpacinMe  iin  ntUck  of  rheumtiUc  fever. 

*  A«  in  I  CDM  recordt'il  by  Tiiylor,  '  Ony'a  Hntp  Rep.,'  1888. 

*  I'lKehnngri  are  de«cribed  by  Edwandsand  Lawford«'Trana.  Oph,  Soe/ix,  137, 
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wider  is  their  range  and  tbe  longer  is  their  duration.  Very  com- 
monly the  symptoms  increase  during  three  to  six  weeks,  then  become 
stationary  (if  the  cause  is  stopped),  and  after  one  or  two  months 
slowly  improve.  The  first  si^  of  improvement  is  a  diminution  in 
the  pain  and  hypersesthesia,  but.  the  tenderness  of  the  muscles  and 
the  nerve-pains  on  movement  often  continue  long  after  the  spon- 
taneous pains  have  ceased.  If  tingling,  &c.,  ceased  us  the  disease 
advanced  their  return  may  herald  improvement.  Power  slowly  returns, 
first  in  tbe  muscles  affected  last  and  least,  and  afterwards  in  those 
paralysed  and  wasted  in  greater  degree.  In  these  the  weakness  lasts 
for  many  months,  and  shortening  of  tbe  opponents  of  tbe  most 
aifected  muscles  is  apt  to  occur.  The  contracture  of  the  calf  muscles, 
secondary  to  palsy  of  the  flexors  of  tbe  ankle,  constitutes  a  grave 
hiudnimn;  to  the  use  of  the  legs  in  standing  and  walking.  Tbe 
patient  cannot  get  the  sole  and  heel  on  tbe  ground  so  as  to  afford 
a  unlforni  base  of  support,  and  keep  his  body  upright  so  as  to  balance 
it.  But  this  contracture  invariably  yields  to  ]>ersistent  efforts  to 
walk.  The  palsy  of  the  arms  lasts  longer  than  that  of  the  legs,  or 
vice  verMtt,  according  as  tbe  one  or  other  suffers  most.  The  excess  of 
impainnent  of  the  muscles  most  affected  is  often  Tcry  conspicuous 
during  recovery.  Improvomeiit  goes  on  for  a  long  time,  generally 
until  recovery  is  perfect,  but  very  rarely  there  is  some  permanent 
loss  of  power.  It  is  remarkable,  however,  how  almost  complete  a 
recovery  may  take  placi'.  even  after  the  paralysis  has  been  consider- 
able for  a  year.  The  wasting  lessens  and  power  returns ;  latest  where 
there  is  most  loss  of  irritability,  and  usually  later  in  tbe  small  muscles 
of  the  hand  than  in  the  muscles  of  the  forearm.  Relapses  are  apt  to 
occur,  but  only  when  the  cause  of  the  neuritis  is  still  in  operation  in 
some  degree,  or  when  the  patient  is  again  exposed  to  it  or  to  some 
adjuvant  cause,  such  as  cold. 

But  the  malady  eometimea  runs  a  very  acute  course,  especially  in 
the  cases  due  to  toxmraia  or  to  cold,  so  that  all  parts  of  the  limbs 
have  become  weak  and  the  extremities  powerless  by  tbe  end  of  soTen 
or  ten  days,  and  the  involvement  of  the  nerves  of  the  respiratory 
muscles  may  bring  life  to  an  end  within  a  fortnight,  sometimes 
even  within  a  week.  In  this  forra  there  may  be  severe  initial  pain« 
not  specially  related  to  the  regions  afterwards  affected.  In  one  c&ae 
it  was  severe  in  the  back,  in  another  across  the  abdomen.  It  is 
probably  a  direct  etfect  of  the  blood-atate,  distuict  from  it«  inQuence 
on  tbe  peripheral  nerves.  Such  cases  bear  considerable  resemblance  to 
those  of  ■'  atnite  ascending  paralysis  "  in  their  course — differing,  bow- 
erer.  in  the  fact  that  the  ascension  is  up  the  limbs  rather  than  up  tbe 
general  frame.  Sometimes,  on  the  other  baud,  the  disease  presents  a 
course  far  more  chronic  than  that  described  above,  and  occupies  many 
months  in  its  development  and  pro;^re88.  This  is  often  the  case 
with  the  limited  alcoholic  forms,  especially  the  ataxic  variety, ''pseudo- 
tabes/' and  with  cases  in  which  tbe  toxic  agent  is  absorbed  from  with- 
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wU  and  its  effect  accumulates  gnulually,  as  in  some  oases 
of  chronic  arsenical  poisoning.  Slight  cases,  again,  treated  promptly 
faftve  bees  Irnown  to  recover  in  a  month. 

Tht  t^in;>erature.  iisually  raised  in  an  acute  onset  (see  p.  120),  may 
be  normal  in  chronic  cases,  with  or  without  an  occasional  rise,  or  may 
he  ili^hrly  raifted  during  the  chief  part  of  the  course  of  the  disease. 
iptriistent  conaideraMe  elevation  sngj^ests  some  complication,  such 
upbtbiftis,  and  should  lead  to  careful  and  repeated  examination  of 
tfee  laog*.  It  may  also  indicate  a  persistence  of  toieemia.  other 
indiratioas  of  which  are  mentioned  among  the  complications  of  the 

fh*  Cante  of  DetUh  ia  acute  cases  is  often  palsy  of  the  respiratory 

anucies,  sometimes  aided  by  a  catarrhal   bronchitis,  or   paralysis 

of  tbt"  heart  when  the  vagus  is  affected ;  in  more  chronic  cases  it  muy 

WcaiJdcd  by  exhaustiou,  due  to  chrouic  gastric  derangHiueut  and  the 

VrtTTiug  effects  of  prolonged  8u(Tering,or  the  effects  of  disease  of  the 

tp'nal  curd.     Pueumonia  frequently  causes  death  in  the  acute  forms, 

U'l  ID  alcoholic  subjects  the  iiiQanimutiou  of  the  luug  so  often  runs 

»  low  course,  with  extensive  consolidation,  sometimes  bilateral  and 

OQustiiLl  in  seat  (as  in  the  middle  lube  and  ventral  portions  of  the 

;).that  it  is  difficult  to  avoid  the  suspicion  that  its  form  and  coarse 

llftdetermined  by  coincident  neuritis  of  the  pulmonary  branches  of 

'iiw  vagus,  either  primary  or  secon<]ary  to  the  inflammation  of  the 

W.    Death  may  result  unexpectedly  from  cardiac  failure  when  no 

preceding  symptoms  liave  suggested  an  affection  of  the  cardiac  nerves, 

Mil  in  »uch  cases  there  is  generally  a  coincident  degeneration  of  the 

nlliof  the  heart.     Fatal  neuiitis  of  the  vagus,  however,  may  occur 

TttT  early  in  relapses.     Other  coincident  effects  of  chronic  alcoholism 

!Srf  fretjueut  causes  of  a  fatal  issue,  sueh  as  cirrhosis  of  the  liver, 

[gutric  troubles,  and  chrouic  cerebral  meningitis  in  cases  of  alcoholism. 

[or  avotimzcmia  iu  crises  of  diabetic  polyneuritis.      Various  morbid 

[liW-ftutes.  cauaing  the   neuritis,  may  continue  and  cause   death. 

iLurtl^,  phthisis  is  a  frequent  cause  of  death,  and  probably  varies  in 

|tb«  relation  it  bears  to  the  neuritis,  sometimes  being  its  consequenoe. 

Ui^l  lotneiimes  apparently  a  coincident  effect  of  some  obscure  cause. 

Complications. — The  chief  of  these  have  been  just  enumerated  in 
■tbelist  of  the  causes  of  death.  The  most  impuriant  in  alcoholic  cases 
[^  the  effects  of  alcohol  on  various  organs  and  tissues,  especially  on 
liver,  heart,  and  spinal  cord.  It  ia  very  common  to  find  the  liver 
»d.  sometimes  very  large ;  less  commonly  it  is  contracted.  The 
*Wged  hver  may  be  either  fatty  or  fibroid.  Ascites  and  other  effects 
portal  obstruction  are  much  less  frequent  complications  than  might 
expected,  perhaps  l>ecause  it  is  rare  to  have  much  contraction  of 
Hew  tissue  in  the  liver.  The  kidneys  also  are  often  diseased. 
t-atHrrh  with  its  vaned  symptoms,  morning  vomiting,  anorexia, 
le  like,  is  very  commou.  So  also  are  the  several  effects  of 
It  (he  to  the  alcoholism  or  to  metallic  poisons  when  these  have 
*0u  I.  9 
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been  tlic  cause  of  the  neuritis  (as  Ic-id.  or.  as  in  one  case  midi^r 
my  notice,  silver).  On  tbe  part  of  the  neiTous  system  there  may 
bo  various  HiibnoutG  and  chronic  forms  of  inflammation  of  the  sub- 
stance of  the  spinal  cord  or  of  its  nu'ml>nines,  the  coniinnn  manifeata- 
tions  of  which  are  to  a  largje  extent  prevented  by  the  affection  of 
the  nerves.  The  most  important,  the  trunk  girdle  pains  and  the 
affection  of  the  sphinctei  s,  are  further  considered  in  the  section  on 
diagnosis.  Chronic  cerebral  meningjitis  is  also  common,  and  usually 
fails  to  produce  its  xisiial  manifcRtation,  pain,  even  when  marled 
and  extensive  opacity  and  increase  of  fluid  are  found  after  death.  It 
usually  causes  borae  chronic  mental  disturbance,  often  slight  optic 
neuritis,  and  sometimes  general  conpulsious.  But  mental  change  is 
also  common  as  a  direct  effect  of  tbe  alcohol  on  the  bnuu ;  distinct 
delirium  tremens  often  coincides  with  the  onset  of  the  neuritis.  In 
most  alcoholic  cases,  indeed,  the  mental  state  is  unnatural;  the 
patient  is  irritable,  intolerant  of  paiu,  and  deficient  in  self-control. 
Various  mani testations  of  hysteria  occur  in  women,  and  a  peculiar 
childish  jocularity  is  sufficiently  comitioii  to  desen'e  special  mention. 
Tbe  craving  for  withheld  stimulaiita  increases  the  irriUibiJity,  and,  in 
the  case  of  women»  previous  training  in  duplicity  in  order  fo  obtain 
alcohol  has  usuall^y  induced  a  general  deterioration  of  the  moral 
scusef  wbicb  Las  results  that  startle  those  who  have  been  success- 
fully deceived  Mentjil  cbange  is  for  the  mast  part  absent  in  the 
cases  due  to  cold  (save  in  some  in  which  there  is  an  intense  binod- 
change^,  and  in  those  produced  by  metallic  poisoning;  but  it  occurs  fre- 
quently in  toxffiuiic  cases,  generally  in  the  form  of  simple  delirium, 
and  is  apparently  due  to  a  aimiiltano*ius  action  of  the  morbid  agent 
in  tbe  cells  of  the  brain.  A  persistent  morbid  blood-state  may  cause 
endocarditis  and  other  consequences. 

Phthisis  is  also  a  very  fiequent  complication;  its  double  relation 
to  the  neuritis  has  been  already  mentioned.  The  form  of  lung  dis- 
ease met  with  in  neuritis  presents  no  Hjjecial  peculiarities,  except  that 
low  pneumonic  changes  play  a  considerable  part  in  the  morbid  pro- 
cess.    Acute  pneumonia  is  also  common. 

Pathological  Anatomy. — Tbe  changes  in  the  nerves  correspond  to 
those  already  describe^l  in  the  account  of  neuritis,  with  the  exception 
that  the  chief  changes  of  isolated  neuiitis  are  in  tbe  connective  tissue, 
and  especialljr  in  the  sheath;  and  those  in  the  nerve-fibres  are  subor- 
dinate In  must  cases  of  polyneuritis  the  connective  tissue  suffers  far 
less  tban  do  the  nerve  fibres.  Considerable  variations  are  found,  how- 
ever, in  the  extent  to  which  tbe  two  elements  suffer.  In  rare  cases, 
and  chiefly  in  those  in  which  the  distribution  of  the  affection  is  not 
strictly  symmetrical,  tbe  inflammation  chiefly  uffects  the  sheath  and 
interstitial  tissue;  in  acute  symmetrical  cases  both  the  connective 
tissue  and  nerve  fibres  are  involved,  as  in  Fig  69,  p.  132.  This  was 
aUo  the  condition  in  tbe  case  of  fatal  sepiicaemic  neuritis  recorded  by 
Both  (see  p.  115).    In  the  vust  majority  the  fibres  are  afEected  chiefly 
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w  weo  fxclusjvply ;   the  changes  are   eaaentially   pnreachrrnatous. 

Tliti  ii  the  rule  when  the  affection  is  Btrktiv  svinmetrical.     It   is 

/WDwlflble,  often,  how  slight  is  the  aiFectioa  of  the  connective  tissue 

lb,  even  in  nerve-trunks  that  have  been  extremely  tender. 

18  probable  that  this  tenderness  is  often  due  to  changes  in 

lleoer.'esof  the  sheath,  the  "nervi  nervonini/'  Bimilar  to  that  which 

the  propter  conducting  fibres  of  the  nerve  undergo,  rather  than  to  an 

nfliimmaiion  of  the  connective  tissue  itself. 

ed-eye  changes  are  present  only  when  tlie  connective  tissue  and 
are  inflamed  in  considerable  dejjrco,  In  recent  and  acute  cases 
ftbis  character  the  nerves  may  he  found  reddened,  swollen,  and 
•ttmetimes  small  htemorrhages  are  visible  In  older  coses  they  may  or 
mar  not  be  swollen,  but  are  usually  softened,  and  even  fulpy  When 
lUchanges  are  confined  to  the  nerve-fibres,  diminished  consir'tence 
inftj  be  the  only  alteration  that  can  be  recoguiseil  on  simple  examina- 
lioo;  and  often  this  is  absent,  and  the  nerves  appear  normul  on  external 
fUtniDatiou,  evfn  when  their  fil-res  are  eitt'iisively  diseased.  Some- 
limea  under  a  low  magnifying  power  a  section  of  the  nerve  has  a 
mottlH  asp»^t,  due  to  the  irregular  degi-ncration  of  the  fibres. 

Wbcn  the  connective  tissue  is  involved  the  microscope  shows  the 
iii«lh  to  be  infiltrated  with  lymphoid  cells  (probably  leucocvtes), 
wd  in  old  cases  many  spindle-celU  and  fibres  increase  its  bull;.  The 
ttBie  changes  may  be  traced  in  the  septa  between  the  fasticuli,  and 
in  the  secondary  sheaths  that  surround  the  latter.  The  walls  of  the 
Twsels  are  also  thickened  (Fig.  59,  a).  When  mere  acuteneas  of 
[>u>i)cbymatouB  neuritis  causes  the  connective  tissue  to  be  inflamed, 
Uif  interstitial  tissue  and  inner  part  of  the  sheath  are  chiefly  affected, 
Rnd  tn  amorphous  "  ciudation '*  may  be  found  in  these  situations. 
Bat  the  fibres  themselves  always  suffer  in  conspicuous  degree;  and  in 
itn'  majority,  as  in  the  case  from  which  Figs.  59  and  60  are  drawn, 
thej  nSt'T  chiefly,  the  interstitial  tissue  presenting  comparatively  little 
ge,  In  this  case  the  patient  wns  a  wonnin  aged  thirty-three, 
olic;  the  course  of  the  disease  was  subacute;  the  symptoms 
Rtchrd  a  considerable  degree  in  a  few  weeks,  and  the  patient  died, 
pIli^flyfrum  mincidrnt  liver  disease,  five  ihonlhs  afier  the  onsf:t.  The 
■vmiitumg  wert'  chnniit eristic,  iind  continued  up  to  the  time  of  death. 
Tbe  condition  found  alter  death  is  a  good  illu^tnition  of  the  paren- 
tfijmaious  or  degenerative  form,  but  in  all  forms  of  polyneuritis 
tko process  in  the  nevve-fibrcs  is  the  same,  whether  the  connective 
is  or  is  not  affecttfd.  The  fibres  uudnrgo  acute  degeneratioti, 
P&tiiilly  the  same  us  that  which  occurs  after  au  injury  to  a  nerve. 
"Iia«  Wu  represented  in  Figs.  33  and  34  (p.  50),  and.  associated 
*'th  inflammation  of  the  sheath,  in  Fig  44  (p.  65).  Examination 
'0  He  recent  state  reveals  aV>uiiJant  products  of  the  degenera- 
tion of  the  fibres,  granule  corpuscles,  &c.  After  hardening,  a  trana- 
^^'fse  «**ction.  stained  with  carmtoe  and  cleHrod  in  the  usual  way, 
f 'cteotfl  the  appearanue  shown  in  Fig  59,  a.     There  is  a  slight  increasf 
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in  the  connectire  tigsue  botwe4:*n  the  fasciculi ;  the  area  of  theae 
oc4'upied  by  traoU  of  interstitial  tissue,  which  under  a  higher  tnaj^- 
XLifying  power  (b)  have  a  braDcUing  form,  enclosing  spaces  which  have 
been  occupied  by  nerve-fibres,  and  in  some  of  which  healthy  fibres  still 


Fio.  59  — MnUiplfl  aTcohoUo  nonritiii :  •ections  Hiin^  witli  car'nine  nnd  i>lnred. 
A.  Tranaverie  »flrtion  of  p.rtof  ■ciittlc  nerve;  tnw  pnwtT.  p.  Port  of  a  fnF- 
dculusof  Mme,  more  Uighly  uiagnitied.  0.  P..rt  of  n  let**  ftff«:ted  faicieuJnt 
from  a  maaculo-apiral  nerve. 
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O.  60. — Spotlons  f rom  the  tfimi'  scintic  nerre,stA>ncd  with  oimic  acid  and  mounted 
in  frtvccrine.  a.  Fa*drnlii«  under  low  power.  B.  Pitrt  of  a  fasctctilnt  more 
highly  mairnififd.  c.  LoDgitudiiml  section  of  nt-rve^Hbri**.  (From  *ectiosu 
prepared  bj  Dr.  Heevor.) 


remain  (o).  The  spotro  bt'tween  this  tiaauo  in  occupied  by  the  pro- 
ducts of  depenoration  of  tbe  fibres,  but  these  are  rcudrrod  invisible 
by  the  clearing  proreas.  and  only  fitint  indiL-alions  of  their  outline  can 
be  seen  tn).  In  sections  stained  witti  osuiic  acid  and  mounted  in 
glycerine  (Fig.  60)  these  products  of  degeneration,  stained  dark,  are 
oonapicuoufl.  TToder  a  low  magnifying  power  (a.)  a  fasciculuB  is  st^en 
to  be  studded  with  black  granular  spots,  elongated  where  tbe  fibres 
are  divided  obliquely;  the  increase  in  the  tissue  between  these  do- 
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peflwut/'(!  fibres  is  distinct;  aggregations  of  myelin  are  seen  in  the 
•wnectire  tissue  between  the  fti»cic'u1i.  Under  higherpowers  (b)  the 
Jiri  fputs  are  seen  to  be  the  sections  of  degenerated,  nerve-fibrea,  in 
•nait  [»lai.^i  two  or  more  being  blended  into  a  larger  mass.  In  tt 
^fi);itudiiial  section  (c)  the  proeetis  of  degeneration  of  the  fibr^-s  is 
Viijw  dJHtLnetly  seen,  and  from  it  the  appearance  of  the  transTerse 
^Mion  can  l:»e  Itetter  understood.  The  white  substance  is  broken  up 
•Jid  (iilargeR  tbt?  fibres  at  some  pluce^.  while  at  others  it  bas  been 
rcmored,  and  the  sheath  is  left  empty.  Round  masses  of  myelin  lie 
(ou  the  left)  outside  the  fibres.  The  nuclei  of  the  fibres  are  enlarged ; 
oae.  of  considerable  size,  is  seen  in  the  centre  of  the  figure.  Counec* 
tevetiMue  fibres  and  cells  lie  between  the  ncrvc-clenients,  and  near 
ticcbeath  are  round  and  spindle  cells  containing  myelin  granules  und 
Siobttin  which  they  have  taken  up  (b). 

Tbe  distribution  of   the   changes    in    the   nerves    varies    much    in 

<iilhiv.'nt  ca-ftes.     The  signs  of  iiiHamruation  of  the  sheath  may  exist 

only  on  tbe  larger  and  medium-sized  nerres  of  the  limbs,  and  in  the 

Wilier  nerres  the  changes  may  be  confined  to  the  nerve-fibres.     These 

But  be  truced  down  into  the  intra-musculttr  nerves  and  their  endings. 

Oatbc  larger  nerves  the  signs  of  inflammation  of  the  sheath  are  most 

L     au-tm  at  certain  spots,  especially  (as  in  simple  neuritis)  where  a 

H  t«Te  turns   round  a  bone,  or   passes   through  a   fascia,  or  divides. 

V  or  in  the  neighbuurhood  of  joints,  their  situation  being   probably 

^    drtcnoined  by  mechanical  influences. 

la  all   oases  in  which  the  affection  is  chiefly  of  tbe  nerve-fibres 

I      ftandTeft  the  changes  are  usually  intense  in  the  peripheral  parts  of 

tht  Aerres,  and  as  the  nerves  are  examined  farther  from  the  periphery 

ttMilterttions  become  progressively  slighter,  and  the  projtortiun  of 

BorasI  fibres  larger,  until  the  morbid  appearance  ceases.     The  centri- 

tpeUl  extent  of  the  disease — that  is,  the  degree  in  which  the  larger 
tninki  are  affected— varies  according  to  the  duration  and  severity  of 
ibocase.  If  the  nerve-fibres  could  Im3  isolatedand  seen  lilce  the  branches 
till)  twigs  of  a  tree,  as  they  separate  in  the  peripheral  ramifications, 
vt;  ilimild  see  the  endings  and  tnrig.likc  branches  withered,  and 
ss  the  branchlets  become  larger  and  larger  by  junction  they  would 
ajwum  a  more  and  more  normal  aspect  until  the  larger  branches 
•PP«r  perfectly  natural.  The  size  of  branch  to  which  the  change 
vJt^nded  would  vary  according  to  the  severity  of  the  case.  In  some  in- 
>^)i(«?s,  even  those  of  largest  size  would  present  some  alteratiuu,  while 
<Diitki>rs  the  small  twigs  would  be  withered  in  a  considerable  part  of 
tlietrie«  although  the  change  did  not  extend  beyond  them.  In  a 
^'wthe  leaves  w<mld  drop  off  equally  whether  tbe  twigs  only  were 
'uUiUMior  the  branches  also;  aud  so  the  muscles  suffer  eqnally  whether 
uerve  degeuerntion  is  limited  to  tbe  periphery  or  extends  to  the 
anks.  In  the  case  from  which  the  illustrations  are  taken  even 
^cittic  nerve  presented  few  healthy  fibres;  but  here,  as  iiKiial.  the 
^StMior  Foots  were   healthy.     This   limitation  to   the   peripheral  ex* 
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tiemities  of  the  nerves  is  met  with  in  eli^Iit  cases  of  considenTl? 
duration,  but  also  in  some  severe  cases  of  tctt  brief  duration.  For 
instance,  iu  a  case  accompanied  bv  pneumonia,  and  fatal  in  seven  dayfl 
the  only  change  found  was  in  the  fibres  thcmselres  within  the  musclecf 
it  was  a  motor  parenchymatous  neuritis.  The  character  of  the 
t.hany:e8  is  aUu  iutlui-ucod  hy  that  of  the  nerve-fibres  involved.  If  the 
afifectiou  is  partial,  an  iu  the  ataxic  or  the  purely  motor  forms,  tbe 
mixed  nerves  contain  uiauv  healthy  fibres  mingled  with  those  that  haVB 
undergone  atrophy.  Wheu  t^e  symptoms  are  both  motor  and  sensoifl 
almost  all  the  iierve-fibrea  are  found  to  have  suffered.  I 

Tbe  nerves  of  the  limbs  alone  present  changes  iu  the  majority  cl 
c^ea.     The  coiresponding  nerves  on  the  two  sides  are  almost  alwajl 
affected.     The  musculo-sjtiral  nerve  iu  the  arm  and  the  anterior  tihiH 
nerve  in  the  L'g  usually  suffer  first  uud  in  greatest  degree,  but  often 
all  the  terminal  acrvos  of  the  liniUu  are  involved  iu   some  measure; 
in  tbe   lower  li*g   ihe   anterior  tibial   almost  always  presents    more 
change  than  the  other  nerves  of  the  same  level,  and  in  the  thigh  the 
sciatic  more  than  tha  anterior  crural.     In  tbe  arm,  the  median  and 
muRCulo-.spir.il  and  ulnar  all  suffer,  but  the  alteration  in  these  nerr 
in  the  u[ipfr  arm  may  be  slight  wheu   it   is  considerable  in    ih 
branches  in   the   forearm.      The  cbanges  occaaioually   met   with  in 
other  nerves  correspond  to  their   implicatiim.  as  described   in 
section  on  symptoms. 

The  Mitscleif  present  changes  of  tbe  same  character  as  those  which 
result  from   ordinary  neuritis   (see   p,   43).      They  are   paler   th 
normal  and  smaller  iu  bulk.     Tbe  fibres  are  reduced  in  size,  and  pal 
the  traasverse  striation  may  be  preserved,  or  they  may  be  granu 
normal  fibres  may  be  fouud  side  by  side  with  those  that  are  dege; 
rated.     The  nuclei  of  their  sheaths  and  of  the  interstitial  tissue  may 
increased  iu  numl>tjr,and  often  are  arranged  iu  groups  ;  audsometimi 
a  quantity  of  such  nuclei  aud  leucocyte-like  cells  may  separate  wide 
tbe  fibr^'H,  and  granular  aud  pigmeut  masses  may  accumulate  botw 
theoi.     In  very  acute  cases  the  changes  in  the  muscles  may  be 
and   alike   parencbymatouH  and   interstitial;    tbe   fibres    presenti 
h}8S  of   tbcir  striation  with  fatty  and  granular  degeneration,  whil 
there  may  be  a  great  iucrease  in  the  amount  of  the  interstitial  tissue. 
e8pe<^'ially  of  its  nuclear  elements. 

The  S^jinai  Cord  bas  been  found  heaUby  in  most  cases.    OccasionalW 
tbe  grey  substance  bus  appeared  pale  and  somewhat  shrunken,  so  as 
to  present  a  sbgbter  difference  from  the  white  than  normal.     TUm^ 
gaugliou-ci'lU,  in  some  Justuuces,  have  presented  abnormal  appearauco^H 
— a  vitreous  appearance  or  vacuolation,  aud  this  when  tbe  anterior     ' 
nerve-roots   were   cot  diseased.     In  many  alcohoUc  cases,  however, 
changes   more   or   less  considerable   have  been  found  in  the  cord. 
Chronic  myelitis  in  irregular  disseminated  areas  is  the  chief,  and  there 
has    been   souiutimes  also  chronic  iudammation  of  the  membranes, 
especially  of  the  pia  mater,  involving  also  the  peripheral  layers  of  thu 


Lud 

m 

in 


PATHULOOy. 


185 


fOM ;  fta  mfltnnce  of  thia  is  fiijrured  in  tbe  chapter  on  clironic  myelitia. 

In  utber  Cii^ms  Ui*?re  has  beea  merely  a  general  increase  in  the  coq- 

nectire  tissue  throughout  tbe  cord,  which  has  been  in  Bome  instances 

ter  in  one  region  than  elsewhere,  and  especiallj  marked  in  the 

nor  coiumus. 

Other oi^na  are  often  found  diseased,  and  in  alcoholism  the  lesions 
comiaou  in  that  disease  are  generally  found  i a  some  degree,  esj^cially 
Uremtions  in  the  liver  and  liidneys.  The  foimer  may  be  large  and 
cinhosed  or  fatty;  thi?  kidneys  uine  gener.illy  large  and  opaque, 
tiiues  with  fatty  stiice  in  the  cortex.  Pneumonia  is  frequeut 
both  m  those  and  iu  all  cases  due  to  causes  that  imiuoe  an  intense 
clisDge  iu  the  blood.  Iu  these  there  may  also  be  enlargement  of  the 
ipieem  such  as  is  met  with  in  typhoid  fever  and  septicaamia.  Phthisical 
ebaiigt^s  ja  the  lungs  are  nUo  common  in  chronic  cases,  both  in  those 
tlutsre  due  to  alcohol  and  in  otheru.  No  special  peculiarity  has  been 
ol«eni^  in  the  pulmonary  lesion,  but  it  is  very  desirable  that  more 
st(«atioa  should  be  puid  to  the  state  of  the  nerves  of  the  lungs 
altering  the  diseased  parts.  When  not  otherwise  diseased,  the 
Innga  are  genemlly  found  the  si^at  of  terminal  congestion  and 
(BiienuL  The  walls  of  the  heart  may  bo  degenerated,  and  alterations 
BSjioroetiroea  be  found  in  its  nerves. 

PiTRtiLOOT. — An  outline  of  the  chief  facts  in  pathology  of  multiplo 
Dcohti*  h&a  been  given  in  the  introductory  section,  and  not  much  re- 
nuini  to  be  added.  The  relation  of  the  motor  symptoms  to  the 
loioDof  the  nerves  has  also  been  described  in  the  general  account  of 
diuuei  of  the  nerves,  and  in  the  description  of  isolated  neuritis  ;  all 
tiuthas  been  said  of  the  single  form  is  true  also  of  that  which  is 
aitltiple.  The  wasting  that  accompanies  the  loss  of  power,  and  the 
chinge  in  ele^-ti  ical  irritability,  are  the  same  in  each.  In  each  it  is 
true,  moreover,  that  the  position  of  the  lesion  in  the  course  of  the 
Derre^fibre  makes  uo  difference  to  the  symptoms  ;  these  are  the  same 
vbellicr  the  disease  is  in  the  trunk  of  the  nerve,  the  peripheral  fibres, 
«lW  actual  nerve-eudings.  The  relation  of  tbe  ataxy  in  the  jiseudo- 
^Uiw  foriij  to  a  neuritis  of  the  afferent  muscular  nerves  is  proved 
pwtly  hy  exclusion,  partly  by  analogy,  since  in  true  tabes  the  lesioa 
nuv  be  confined  to  these  ;  the  spinal  curd  may  be  free,  and  only  the 
l*ripheml  nerves  diseased.  The  evidence  for  this  will  be  doseribed  in 
^geueral  account  of  the  functions  and  syuiptoma  of  dineasesof  the 
*puiil  cord,  and  in  the  chapter  ou  locomotor  at&xy — a  disease  which 
**oi»timea  not  only  resembles,  but  is  almost  identical  with  the  pseudo- 
'^'^lic  form  of  neuritis.  The  pains  and  hypera^sthe-sia  are  explained 
*>7  the  fact  that  the  disease  of  the  nerves  is  one  in  which  the  uerve- 
^wo»  themselves  suffer  primarily,  and  ihat  on  them  the  cause  must 
**'©  a  primiiry  and  direct  action  •     An  influence  which  leads  to  the 

»Ia  tbe  fir»t  ctlition  I  so^csted  lliat  the  dcg^eocrnliou  of  some  of  the  flbrcn 
_Sht  be  stcond^ry  to  tfaeir  dumagu  b^  Ute  inflaiuination  of  the  Bhetith  utid  inter- 
^*^  UMua  al  tome  btgUor  tpoU     Uat  thU  now  »evm%  very  aoltkely ;   it  U  Au 
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molecular  deatniction  of  the  nerve-Sbres  must,  in  destroying  tbeir 
structure,  disturb  gravely  their  function;  and  this  disturbance  of 
structure  and  of  function  proceeds  in  the  parts  still  connected  with 
the  nerve-centres,  so  that  the  irritative  inHuence  of  the  molecular 
changes  can  act  on  the  centres  by  the  normal  upper  parts  of  the 
nerves  throughout  the  whole  course  of  the  malady.  It  induces  in  tbe 
centres,  as  all  prolonged  pain  does,  an  undue  readiness  of  action,  a 
state  of  over-excitability ;  and  so  we  can  understand  the  persistence 
of  the  pains  and  hypereesthesia,  and  the  fact  that  these  continue 
until  the  process  of  restoration  has  become  definitely  established. 
The  same  consid*'rations  apply  to  the  tendemess  of  the  muttcles,  since 
the  afferent  muscular  nerres  correspond  in  the  direction  of  their 
function  to  the  sensory  nerves  of  the  skin.  In  both  cases  mechanical 
influences  constitute  the  cliief  mode  of  their  normal  stimulation,  and 
hence  they  may  well  be  morbidly  sensitive  to  such  influences.  The 
jieripheral  distribution  of  tbe  changes  indicnt'-s,  moreover,  that  pro- 
liably  the  first  to  aiiGfer  are  tliose  in  which  functiouikl  susceptibility 
is  most  highly  developed — ^the  actual  endings  of  the  nerves,  and  the 
structureu  whii'h  are  e8[HM;:aily  adapted  for  the  reception  of  stimuli 
and  the  pn^ducliou  of  nerve-force 

We  have  seen  that  two  facta  give  us  the  tey  to  the  pathology  of 
the  disease  so  far  as  this  is  yet  understood.  One  is  its  symmetiy, 
the  other  is  the  fact  thut  it  is  commonly  a  disease  of  nerve-fibres — 
that  these,  and  not  the  connei-tive  tissue,  are  the  parts  primarily  and 
specially  diseased.  In  ail  structures,  iu  proportion  to  tbe  intensity 
and  acutcness  uf  the  parenchymatous  affection,  the  interstitial  tissue 
participatns  in  the  changes,  and  escaiR's  in  proportion  to  its  slowness 
and  glightness.  The  eitent  to  which  this  is  true  of  multiple  neuritis 
has  been  already  pointed  out.  Further,  in  its  relation  to  a  morbid 
blood-state  as  its  sole  cause,  we  have  the  key  to  the  symmetry  of 
tbe  affection  as  well  as  to  its  paront-hymatous  nature,  and  on  this 
point  there  remains  little  to  add  to  what  has  been  already  said. 
Such  a  limitation  to  the  nerve-fibres  as  is  seen  in  multiple  neuritia 
is  unknown  in  the  isolated  form,  in  which,  as  in  gouty  or  syphilitic 
neuritis,  the  affection  is  chiefly  one  of  the  sheath  and  interstitial 
connective  tissue;  and  tbe  fibres  suffer  only  secondarily  in  chronic 
cases,  although,  in  accordance  with  the  law  already  stated,  they  are 
involved  in  acute  cases  in  pro|Hirtion  to  the  intensity  of  the  process. 

It  is  not  surprising  that  the  symptoms  of  multiple  neuritis  should 
bear  so  close  a  resemblance  to  those  of  some  affections  of  the  spinal 
cord,  since  we  must  regard  the  peripheral  nerves,  at  least  the  motor 
fibres,  as  essentially  outlying  parts  of  the  cord,  and  it  will  be  seen 
that  one  central  disease,  primary  lateral  sclerosi-i,  presents  mauT 
points  of  cjxrespondence  with  the  chronic  form  of  polyneuritis,  being 

more  probnbk'  tbtt  ftll  the  AbrM  nuffer  in  tho  mine  <vay,  nnd  the  more  thoroughly 
«i»e*  are  itudiL'd  the  m^re  rlearlj  (loc«  it  appear  that  uU  Jj-miuetrical  iieuritia  is 
pcn^kerul  aod  jmreucbymatout. 
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iniffeHioD  of  the  fibres  proceeding  from  th*?  motor  ccIIb  of  the  broio 
ui»I<j^U8  to  That  of  the  fibres  proceeding  from  the  motor  cells  of  the 
conl    We  can  understand  the  peripheral  distribution  of  the  disease 
bythefdct  already  poiute'l  out — that  the  nerve-fibres  are  really  the 
fr\>!.iiijjei.l  proevsses  of  the  uerve-cells,  sharing  the  life  of  the  cell,  and 
I'-ading  on  it  for  their  vitaJitr.     The  intiuence  ou  which  their  life 
uijjtfads  muiit  lessen  with  the  distance  from  its  source,  and  bence  their 
vital  power  of  reaisting  morbid   a^^encies  is   least  at  the  periphery. 
Thetumditiona  of  life  of  the  sensurv  fibres,  it  need  bardW  be  pointed 
out.  differ  little  from  those  of  the  motor,  since  the  ganglia  containing 
ibdreelta  arc  near  the  cord,  and  almost  as  far  from  the  periphery  aa 
in  the  motor  ncrve-e<'lls.     This  fact  also  has  a  relation  to  the  |>aren- 
chjmfttoas  n&tur>?  of  the  diseaae,  since  we  can  find  no  reason  why 
the coonective  tissue  of  the  nerveft  should  suffer  most  at  the  extreme 
piripberj.      On  the  contrary,  the  inflammations  that  begin  in  the 
Amih  am  generally  situated  in  the  course  of  the  nerves,  at  some  spot 
«prtied  to  the  influence  of  an  exciting  cause  such  as  pressure  or  motion. 
The  ume  fuel  (that  the  cause  is  a  blo«>d-8tate)  affords  also  an  explana- 
^of  many  facts  of  distribution.     In  addition  to  the  points  already 
fimttiout'd  it  is  uuly  necessary  to  point  out  bow  common  are  instances 
cfitrlec-tive  action  t>f  toxic  agents  upon  various  {>arts  of  the  nervous 
iTftem ;  and   analogy  prevents  us  feeling  any  difficulty  in  at  least 
locvpting  the  fact  that  a  blo^d-state  should  act  upon  one  set  of  nerve- 
fibrei  mther  than  upon  another,  or  ou  the  fibres  of  the  extensors,  or 
CT«  fint  and  tbiefly  on  only  some  of  the  nerve-fibres  of  a  certain  set 
ofmtwcles.     We  do  not  yet  tnow  what  aiv  the  influences  that  deter- 
tuiM.*  such  susceptibility,  but  it  is  probable  that  a  very  slight  difference 
lu  uaiuns  is  sufficient  to  determine  a  very  great  difference  in  the  result. 
Tlie  fact  of  symmetry  excludes,  as  we  have  seen,  any  other  causal 
inllupDces  than  those  which  act  through  the  blood,  or  consist  in  a 
YiUl  tendency,  and  lict  on  all  structures  with  similar  vita]  conditions. 
WeVoow  nothiug  as  yet  of  the  precise  character  of  the  morbid  infla* 
VKf  which  causes  the  malady,  beyond  the  facts  mentioned  in  the 
introductory   section.      The  greatest  difficulty  is   presented  by  the 
ivi  tbat  a  poison  generated  through  exposure  to  cold,  or  possibly  by 
■igrtiirth  of  organisms  iu  the  body,  should  have  an  influence  similar 
tu  that  which  is  exerted  by  metals  or  by  alcohol.     At  the  same  time 
tt  it  instructive  to  note  that  the  most  recent  researches  in  bacteriology 
point  to  the  production  of  chemical  substtiuces  by  the  disease-causing 
'"Vittisms  in   the  course  of  their  growth,  and   suggest  that  these 
ehvmical  products,  rather  than  the  organisms  themselves,  act  upon 
^kcDervcs.*     Alcohol,  it  may  be  further  noted,  is  itself  the  result  of 
"^Kiowthof  organisms,  almost  as  low  in  the  scale  as  those  which 
"*  the  caiases  of  di8^*ase ;  the  process  of  the  growth  of  hact«iria  in  the 
noiy  niay  [^q  j^qi  unlike  a  process  of  fermentation,  aud  the  results  of 
"^  ooa  not  unlike  those  of  the  other.     The  analogy  is  the  more  perti- 
*  A  Uusory  first  voifgested  b>  UoKubcim,  *  Arcb.  f.  Piycb.,'  xviU«  8. 
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nent,  sinco  multiple  neuritis  ia  not  known  to  be  excited  by  any  other 
organic  poison  than  that  which  ia  so  produced. 

The  forms  of  polvnouritis  ascribed  to  anosmia  and  cachexia,  Ac., 
may  be  a  simple  failure  of  nutritiou  in  those  structures  of  the  nervous 
system  that  are  larthL-st  rcmovtvl  from  the  centres;  but  the  possibility 
must  not  be  forgotten  that  imperfect  tissue  changes  may  generate  a 
toxic  agent  cajiable  of  acting  on  these  nefves,  analogous  to  that 
arisiimed  to  be  effective  in  diabetes. 

The  changes  in  nutritiou  are  suffi'.iently  explained  by  the  alterations 
fouiitj  in  the  nerves,  in  accordauce  with  the  general  facts  of  trophic 
disturbance  stated  at  pp.  22  and  61.  That  in  the  muscles  corresponds 
in  distribution  to  the  changes  iu  the  motor  nerves,  that  in  the  skin  and 
joiuts  to  those  in  the  sensory  nerves.  All  trophic  changes  which 
result  from  ordinary  nerve-lesions  must  be  ascribed  to  the  propagation 
downwards  of  the  influence  of  the  defective  aud  abnormal  nutritiou ;  and 
hence  it  necessarily  follows  that  such  abnorma.1  nutrition,  beginning  iu 
the  uerve-eudiug8«  should  have  a  bimilar  iullu^-uce.  since  it  is  through 
those  nerve-eutliugs  that  the  eflect^  of  higher  lesions  are  transferred 
to  the  tissues.  The  law  already  stated  holds  good  here  also, — that 
chauges  in  nutrition  are  in  proportion  to  the  intensity  and  acutcness  of 
the  disturbance  in  the  nerves  All  that  has  been  said  regarding  such 
changes  in  the  skin,  in  diseases  of  isoUt^jd  nerves,  is  true  also  of  the 
multii>le  form,  and  even  more  clearly  in  the  case  of  the  motor  nerves 
and  muscles.  The  more  acute  the  process  in  the  nerves,  the  more 
intense  is  the  change  in  the  muscular  tissne.  One  special  point,  indeed, 
arises  iu  this  connection.  Although,  iu  very  acute  isolated  neuritis, 
the  muscles  may  undergo  the  same  intense  and  destructive  changes 
seen  in  the  most  acute  forma  of  multiple  neuritis,  it  is  possible  that 
the  extreme  changes  in  the  latter  are  sometimes  a  result  and  evidence 
of  a  direct  action  of  the  blood-poison  on  the  muscular  tissue  itself.* 
Theie  are  some  facta  of  both  physiology  and  pathology  which  suggest 
what  may  be  called  a  certain  di^greo  of  soUdarity  of  relation  between 
the  substance  of  the  nerve-endings  and  that  of  the  muscular  fibres  ou 
which  they  terminate.  This  may  lead  to  a  common  susceptibility  to 
suffer  from  the  same  morbid  influunce,  so  far  less  in  the  muscle  that 
only  wheu  the  influence  is  very  intense  does  its  nutrition  suffer  directly 
to  a  considerable  extent. 

DiAQNOsis,  — There  are  few  diseases  in  which  an  early  diagnosis  is 
of  greater  importance.  Promi>t  treatment  would  save  nmny  patienti* 
from  months  of  sufTering  aud  disability,  since  the  removal  of  the  cause 
ensures  with  certaiuty,  during  a  gradual  onset,  a  quick  removal  of  the 
symptoms,  whereas  its  effect  on  ihe  developed  disease  is  manifested 
much  more  slowly.  These  remarks  apply  especially  to  the  alcoholic 
cases,  but  in  some  of  tliG  others  the  patient  may  bo  saved  further 
cxjiosure  to  the  cause  if  the  disease  is  promptly  recognised,  or  early 

*  This  sug'gcation  has  been  nmdo  by  Soetncrliug'  oa  on  explanatloo  of  the  vi-rv 
tutcuse  ch4n^ea  fouad  iu  the  musct^  in  ouo  Acuto  cose. 
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tmlmeiit  of  the  bluod-state  may  have  a  consitJerable  influenoe  in 
laienioj;  its  effects  upon  the  oerves  and  amelioratiag  the  course  of  the 

iffMtiuD. 

The  diagnosis  of  multiule  neuritis  depends  on  the  motor  and  sensory 
liiDptoma  above  descriliei],  their  corro.spondeiice  in  fuiiction  and  dis- 
uibotiou  in  the  opposite  limbs,  their  peculiar  Rymnictncal  localisation 
is  the  extremities  in  the  first  instance,  and  on  the  tenderness  of  the 
ifcio.  nerve-trunks,  and  ninsclea.  Symmetrical  weakness  of  the  extensor 
DQtdea  situated  in  the  forearm,  and  of  the  coriespoudiug  musnies  in 
the  lower  leg,  or  of  either  of  these,  is  the  leading  diagnostic  motor  sym- 
ptom. Bilateral  wrist-drop  or  foot-drop  suggests  multiple  neuritis, and 
kyperesihesia  or  deep  tenderness  gives  strength  to  the  opinion.  It  is, 
howpF^r.  most  importaut  to  remeU)lK?r  bow  widely  the  symptoms  vary 
both  in  difiE'^reut  forms  and  in  different  cases  of  the  same  form.  The 
uuterHpidly  fatal  cases,  with  paUy  quickly  becoming  general,  are  of  a 
tn>e quite  unlike  the  chronic  cases  in  which  une  group  of  muscles  on 
4ch  tide  suffers  alone;  while  there  is  a  po»itive  contrast  between  the 
Utlvrand  acase  of  **pseudo-tabes,'*  in  which  ataxy  and  pains  are  almout 
tWouly  symploms.  In  chronic  cases  also  the  early  ])ain8  are  often 
Q'ltaLeu  tor  those  of  rhcumutium,  and  in  those  of  acute  course  and  duo 
tocold  these  pains  suggest  the  onset  of  rheumatic  fever  rather  than 
of  u)- affection  of  the  nerves.  The  seat  of  the  pains,  however,  is  not 
tbul  iif  rheumatic  pain,  and  their  association  with  tingling  in  the 
extivmities  should  excite  a  suspicion  that  they  are  of  nerve  origin 
t^u  before  muscular  weakness  renders  their  nature  cleur.  The  im- 
portauve  is  great  of  ascertaining  precisely  the  ijosition  of  all  pains  in 
tl»  limlis.  Neglect  to  do  so  is  a  fertile  source  of  error  in  dia^^osis, 
uul  may  easily  put  the  observer  on  a  wrong  path,  from  which  other 
(fttptanu  fail  to  withdraw  him.  It  must  be  again  pointed  out  that 
f«m  near  a  joint,  ]>roduced  by  movement  of  the  joints  is  easily  mis- 
IaIjcd  for  pain  in  the  joint,  even  when  it  dejiends  ectirely  on  tenderness 
*)f  tbe  adjacent  nerves.  In  some  cases  the  pain  is  regiirded  as 
Qeunlgic,  especially  when  it  is  se^tted  in  the  arms  and  hands,  and 
4«pogitiun  is  perceived  to  be  that  of  nerve-trunks  or  branches.  But 
"»  general  elements  of  the  diagnosis  lietween  the  two  diseases  geue- 
niU*  (dt-Hcribed  partly  in  the  section  on  neuritis,  partly  in  that  ou 
lirunil^ia  in  vol.  ii)  usually  suffice  for  the  distinction,  the  most  im- 
I'ftrtAut  point  lieing  the  [tersistence  of  tenderness  and  hypeiKisthesiaia 
n:litif«  excess  of  the  spontaneous  j«iin,  and  the  development  of  syro- 
plonu  that  indicjit^  damage  to  the  couductiug  fibres.  The  bilatentl 
•)iameiry  of  tbe  pain  should  also  help  to  prevent  error;  true  neuralgia 
I*  etseDtially  a  unilateral  disease.  A  gouty  diathesis  may  increase 
"•c  difficulty  of  the  diagnosis,  especially  in  alcoholic  cases;  but  the 
|>ftt&i  of  gout  are  unequivocally  articular  or  muscular,  and  neuritia 
""^toit  iStsiDgle  and  distinctly  adventitial. 

«tie  symptoms  resemble  most  closely  those  of  certain  diseases  of  the 
"piital  Curd,  especially  acute  and  subacute  iuBammation  of  the  grey 
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iiiatt«-.  polio-mTelitia.  Until  recently,  indeed,  all  case»  of  multiple 
neuritii  were  looked  open  as  of  ibat  nature.  It  10  cbiefljr  in  tbe  rbca- 
matic  and  toiemic  forms  that  the  dia^osis  is  reallv  difficult.  In  c«ch 
disease  tbere  mav  be  a  febnle  onset,  muscular  wasting-  with  tbe  re^e* 
tioD  of  degeneration,  initial  rheumatic  pains,  and  a  tendency  to  tbe 
spontaneous  rpcovery  of  the  least  affected  parts.  The  distinction  rests 
on  tbe  KTm metrical  localisation  of  tbe  neuritic  palsr,  while  that  of 
polio-ravelitis  is  characteristically  random  in  distribution  ;  on  tbe 
persistence  and  sererity  of  the  neuritic  pains;  on  the  tenderness  of 
the  inflamed  nerre-trunks;  andontbecbangesinsensihiHtr.a  symptom 
never  present  in  polio-myelitis.  The  electrical  reactions  are  the  same 
in  both  affections.  It  has  been  said  tbe  early  extinction  of  Toltue 
irritability  in  tbe  muscle  (see  p.  124)  is  met  with  only  in  disease  of 
the  nerves,  but  tbis  is  incorrect:  I  hare  more  than  once  met  with  it 
in  central  affections.  But  we  hare  seen  that  it  is  probiible  that 
tbe  nerre-tmnks  are  sometimes  inHumed  in  polio- myelitis,  and  suffer 
as  a  siroultaneouit  effect  of  the  cause  of  tbe  spinal  lesion.  In  this  con- 
dition, however,  tbe  spinal  symptoms  preponderate,  and  the  distri* 
bution  of  tbe  neuritis  is  irregular.  In  all  cases  the  presence  of 
increased  myotatic  irritability,  or  of  tbe  spasm  in  tbe  legs  that  accom- 
panies considerable  excess  of  this,  may  be  takeu  as  proof  of  disease  of 
the  cord;  all  active  muscular  spasm,  indeed,  has  this  significance. 
Thus  if  the  arms  are  paralysed,  even  though  tbe  paralysis  closely 
resembles  that  of  polyneuritis,  and  the  legs  are  weak,  with  excessive 
knee-jerk  and  foot-clonus,  the  disease  is  of  the  cord,  and  not  of  tbe 
nerves.  Tbe  greatest  difficulty  is  presented  by  some  sensory  cases 
in  which  there  are  only  tingling  and  numbness  in  the  legs,  and 
alflo  by  tbe  ]>roblem  of  detecting  cord  disease  in  the  presence  of 
}H'ri])beml  neuritis.  Tbe  latter  will  be  considered  further  on.  The 
former  is  gcnonilly  decided  by  tbe  presence  or  absence  of  the  knee- 
jerk,  and  by  tbe  fact  that  in  peripheral  neuritis  the  sensory  symptoms 
are  more  peculiar  and  symmetrical  than  in  cord  disease ;  tbere  is 
tingling  or  aniestbesia,  for  instance,  in  tbe  fialms  or  soles,  or  both, 
and  a  careful  examination  of  tbe  nerres  and  muscles  will  generally 
rereul  a  condition  that  is  characteristic. 

Pachymeningitis,  damaging  the  nei've-roots,  may  cause  paralysis, 
wasting,  and  anseHtbesia,  but  in  tbis  all  four  limbs  are  not  affected; 
tbe  h'gs  rarely  suffer;  the  anEeatbesia  extends  on  to  the  upper  part 
of  tbe  liml«  and  to  tbe  tmnk ;  tbere  is  no  tenderness  of  nerve- 
trunkn,  and  there  ifi  u«ually  distinct  evidence  of  damage  to  tbe  spinal 
cord  itself.  Tbe  rnvslcrioua  disease,  "acute  ascending  paralysis," 
iwiy  rcMcmblc  tbe  most  rapid  form  of  multiple  neuritis,  but  in  it  the 
■yuptoms  ascend  tbe  trunk  from  the  legs  to  tbe  arms,  and  do  not 
begin  in  the  bands  and  fii't  at  the  same  time  or  successively,  and 
involve  tbe  trunk  last,  as  doen  the  usual  form  of  multiple  neuritis. 
Moreover  there  is  no  aniestbesia  in  tbe  sjfinal  malady.  Di|»btberitic 
|tara1ysiit.  when  screro  in  degree,  may  also  be  att*?nded  by  musculai 
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iag  and  anffisthesia,  but  there  is  no  considerate  pain,  and  tbe 
iftkoHa  in  tbe  limbs  usually  succeeds  paraljais  of  tbe  palate  aud 
ciliuT  muscle*  never  met  with  in  other  forms  of  pK>lv neuritis.  Tbe 
dt»tiucti(»a  from  other  diseases  (as,  for  instance,  that  from  tbe  sym- 
nctn<ul  fiurulvbis  of  the  exU'Usors  which  nmy  occur  at  the  unset  of 
{■ro^reMiTe  muscular  atrophy)  will  be  considered  when  these  diseases 
tan  descrilted. 

The  distinction  of  tbe  ataxic  form, "  paeudo-tabes/'  from  tme  tabes 
iidften  beset  with  great  difficulty.     TbiEi  is  indeed  natural,  since  the 
leikniD  true  tabes  may  be  identical  with  that  in  the  neuritic  affec- 
liim;  not  only  is  degeneration  of  the  peripheral  nerves  a  common 
InioQ  in  tabes,  having  the  same  distribution  at  the  peripheral  ex- 
tremities of  (he  nerves  as  in  polyneuritis,  but  in  the  variety  termed 
"Muro-tabes  "  tbe  lesion  consists  only  in  tbis  uerve-degeneration,  and 
IIm  ipiDAl  curd  ia  free  from  disease.     We  have  then  affections   ideu- 
lir&l  iu  pathological   anatomy,   and  almost  identical   in   symptoms. 
Tel  we   must   class   the   neuro-tabes   with    the   spinal    form,   from 
vbich  ])olyneuriti8,  as  here  described,  has  to  be   distinguished;  it 
iiAcceMikrv  to  do  so  on  account  of  the  relations  and  etiology  of  the 
two  maladies,  ba  well  as  on  account  of  practical  considerations.     The 
pmenoe  of  actual  paralysis,  of  distinct  weakness  of  the  extensors,  in 
additioD  to  inco-ordination,  would  ot  course  decide  the  question,  since 
t^fie  is  no  actual  loss  of  power  in  tabes  :  hence  a  distinction  in  gait 
poiiit«il  out  by  Westpbal  and  Charcot,  that  in  pseudo-tabes  the  feet 
irtixiw^d  too  high  on  account  of  tbe  difficulty  of  getting  the  toes  off 
thftjcround  (like  a  person  stepping  over  low  objects),  is  of  little  actual 
Tilae;  it  only  trxista  when  there  is  distinct  loss  of  power.     But  it  is 
io  the  cases  of   neuritis  in  wbich  there  are  only  sensory  symptoms 
Ikt  the   difficulty   especially    exists.     It  occurs,  moreover,   chiefly 
vUm  tbe   ataxy    is    moderate   in    degree ;    when   tbis  is  so   great 
tUt  tbe   patient    is  not    able    to    stand    alone,    in    spite    of    the 
powt^r  of  moving  all  joints  of  tbe  legs  with  fair  force,  true  tabes 
>Wuld  alone  be  thought  of.     Tbe  cases  of  tabes  in  which  there  is 
moderute    inco-ordination    of    movement,   distinct   unsteadiness    on 
■»llring.  whether  increased  by  closure  of  the  eyes  or  not,  and  distinct 
irre^nilarity  and  uncertainty  in  the  movement  of  the  feet  and  legs,  are 
iW  wbich  are  perfectly  simulated  by  the  pseudo-tabetio  form  of 
P^'^yueuritie.     Pains  are  common  to  tbe  two  diseases,  and  neither  pro- 
»iig»-d  acute  pain   nor  dull  rheumatoid  pains  afford  the  means  of 
"^tiui^tiou     True  '*  lightning  "  pains  are  seldom  met  with  in  neuritis  ; 
**'*y   are  therefore  strong  evidence  that  the  cose   is  one  of   tabes. 
^^reme   bypercDsthesia  is  much  more  common  in  neuritis  than  in 
^**^,  bat  is   of  little   service   in    the    diagnosis  because  it  is  not 
*»ten  present  in  ataxic  polyneuritis,  but  the  musrular  tenderness  of 
^^ritis  is  of  considerable  diagnostic  value.     A  great  excess  of  the 
^^flf-x  action  from  tbe  skin  is  occasionjilly   met  with   in  tabes,   the 
*^^ry  impressions  being  painhss;  while  in  ataxic  neuritis  the  reflex 
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action  ia  seMoin  exccssivtMind  is  ^eiierallv  diminisTieH.  while  t1ie>9?nsA^^H 
impression  is  commonl?  painful  from  the  hvpcrn^i^thpsia.     Some  otli«i^H 
symptoms  are  also  of  value  as  indications  of  tabes  ratherthau  nonriliai^H 
— an  affection  of  the  sphincters;  a  sense  of  coiisttiction  round  tbd^H 
trunk  (wbich  may  be  felt  over  a  wide  area  as  a  band  rather  than  as  a^| 
cord)  ;  and  lastly  (but  amon^the  first  in  importance),  the  reflex  nctioij^H 
of  thu  pupil  to  light  is  often  lost ;  scarcely  ever  in  neuritis.  Since  it  maj^H 
be  normal  in  tabes,  its  loss  is  of  more  significance  than  its  presence,  buj^H 
the  eases  of  tabids  in  wbich  it  is  preserved  form  only  a  small  minorityj^l 
so  that  its  preservation  is  often  at  least  corroborative  evidence  tba^^l 
the  case  is  one  of  p<>lyneuritis.     Mental  change  is  of  little  value  in  thd^H 
diagnosis,  unless  it  is  in  the  form  of  definite  delirium  ;  but  the  less^^ 
common  symptoms  of  tabes,  if  present,  often  afford  proof  of  the 
nature  of  the  lunlaOy.  althou^^h  generally  in   association  with   other 
Bymploms   rather   than    by    themselves.      Optic   nerve   atrophy,  for 
instance,  ia  almost  unknown  in  the  neuritic  "  pseudo-tabes."  and  so 
also  are  the  various  "crises:**  care  must  be  taken  not  to  confound 
the  vomiting  of  alcoholic  gastric  disturbance  with  the  gastric  crises  of 
tiibcs.     The  trophic  changes  differ  in  the  two,  the  tabetic  enlnri^ement 
of  the  bones  and  disease  of  the  joints  are  unknown  in  neuritis  ;   Hud 
so,  in  the  former  affcclion.  are  the  simple  arthritic  adhesions  and  the 
"glossy  skin"  of  the  latter.      If   all  the  symptoms  are  considered 
separately  for  their  individual  value,  and  conjointly  for  their  asso- 
ciated significance,  it  ia  not  ofteu  that  the  observer  will  rfniain  ia 
doubt. 

One  other  special  dia^ruosis  should  be  mentioned,  that  for  hystenea|fl| 
palsy.     This  occurs  chiefly  in  women  when  the  symptoms  are  motor 
and  are  in  the  legs.     When  in  the  arms,  the  characteristic  situatiou 
of  the  palsy  usually  attracts  attention  and  prevents  error.     A  defect  in 
the  power  of  extension  of   the  wrist   has  probably  never  been  met 
with  as  a  consequence  of  hysteria.     Slight  ataxy  may,  however, 
purely  functional  in  nature,  but  the  knee-jerk  is  not  lost,  and  if  thei 
is  ansesthesia  it   is   much  more   extensive  in  the   functional   affc 
tion. 

It  is  of  great  im|>ortLiuc&  to  know  whether  the  spinal  cord  is  suffer-  _. 
ing  as  well  as  the  nerves.  The  following  symptoms  arc  those  ihAtfl| 
are  the  most  common  and  importint  evidence  of  this  complication: — 
(1)  Any  impairment  of  the  functioaa  of  the  bladder  or  rectum— in- 
continence of  fseces,  retention  or  incontinence  of  unne.  It  is  not.. 
indee J,  improbable  that  their  im[Wiruient  may  form  part  of  the  most 
intense  form  of  polyneuritis  ;  but  it  is  not  part  of  the  ordinary  pheno- 
mt?na  of  the  dist-ase ;  hence,  in  such  cases,  these  symptoms  suggest 
that  the  diseiso  involves  the  cord  as  well  as  the  nerves.  It  is  impor- 
tant to  remember  that  when  there  is  mental  change,  evacuations  into 
the  bed  are  frequently  without  nignificance  as  to  the  state  of  the 
sphincters,  and  are  due  solely  to  the  inertia  of  the  mind.  This  is  a 
fertile  source  of  error.     (2)  A  distinct  sense  of  'Constriction,  "girdle- 
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o,"  referred  to  rdv  pnrt  of  the  trunk,  prohnWy  alwaTi  constitute* 

prcH>f  of  damage  to  the  cord.     Of  Ihe  aante  gipnifioance  is  aliarp  pain 

mdiatini^  around  the  trunk  at  a  ilefiuite  level  aud  not  elsewhere.     (3) 

An  iDii>ortant  distinction  in  alcoholic  casefi  is  an  unusual  distribution 

of  the  affection,  e.  g.  con)]>lete  paralvsis  of  all  parts  oX  the  legs,  or 

wMkaeBB  of  the  mnscles  above  the  knee,  and  not  of  those  below.     Im- 

patfment  of  senEation  up  to  a  cei  tiin  level  on  the  legs  or  trunk  has 

the  same  significance ;  digease  of  the  nerves  does  not  involve  those  of 

Mnsfttion  up  to  a  definite  level.     BedRores  also  increase  the  proba- 

b'ditt  that  the  cord  is  affected. 

If  a  case  is  recognised  as  one  of  multiple  neuritis  there  remains 
tbequpstion,  what  is  its  cause?  In  many  cases  this  question  does 
not  arise,  becuuse  the  cause  is  obtrusive,  and  has  been  recognised  as 
ooe  of  the  elements  of  the  diognof^is;  but  in  other  casos  the  CAUse 
isnotclear*  the  diagnosis  has  been  made  independently  of  it,  and  it 
muaina  to  be  discovered.  For  the  moat  part  it  is  only  necessary  to 
iuowtbe  various  causes  in  order  to  determine  which  is  effective  in 
the  patient  under  observation,  because  one  or  another  of  them  is  to  be 
dItcoTerod  without  diflSculty,  and  the  rest  are  absent.  It  may  be 
mrful  however,  to  remember  that,  as  a  rule,  in  chronic  metallic 
poJaoQiog  the  arms  suffer  before  the  legs,  and  that  in  lead 
I  poivotiing  the  acute  paralysis  is  limited  to  the  arms;   in  arsenical 

I  potioDing  the  affection  of  the  arms  is  soon  followed  by  that  of  the 

'  kgs.  irbile  in  alcoholic  cases  the  legs  generally  suffer  first.  In  a 
k  oiw  in  which  arms  and  legs  are  affected  simultuneouely  metallic 
^B  poiKming  would  be  a  very  unlikolv  cause.  An  initial  affection  of  the 
^m  )*n)iimal  parts  of  the  limbs  at  the  same  time  as  the  distal  parts  sug- 
^^  Snt«  some  other  cause  than  alcohol,  espr-cially  cold  or  toxsemia. 
]~  E»ri;  affection  of  the  muscles  of  the  trunk  or  of  the  bulbar  nerves 
^u  the  same  significance,  and  so  also  has  severe  constitutional 
disturbance  at  the  outset.  It  must  be  also  remembered,  however, 
J  tb^t  alcoholism  often  co-operates  with  other  causes,  es|iecially  with 
«>U;and  it  must  also  be  remembered  that  the  inquiry  neeils  to  be 
rtbiuitive  before  the  influence  of  alcohol  can  be  excluded.  Tbis  la 
MI*ritilly  true  in  the  case  of  females,  who  often  obstinately  deny  thut 
*bitb  would  bring  shame  upon  them.  Exposure  to  cold  has  gone- 
^}  been  severe ;  and  if  it  has  not,  the  co-operation  of  alcohol  is  ex- 
''Mtiely  probable.  Neuralgic  pains  of  irregular  distribution  in  addi- 
tion to  the  symptoms  of  polyneuritis  should  suggest  diabetes  as  a 
ttuie,  but  the  examination  of  the  urine  for  sugar  should  never  bo 
^''■itted.  When  polyneuritis  is  due  to  seiiticaemia  this  cause  may  be 
'^gevted  by  the  fact  that  the  patient  is  under  treatment  for  some 
•tugical  ailment;  while  in  all  cases  of  obscure  origin  inquiry  should 
he  nitde  for  any  acute  specific  disease  to  which  the  neuritis  is  known 
k*  bciecondary,  and  the  fact  should  be  remembertd  that  a  consider- 
*hle  bterviil  may  separate  the  two.  Some  form  of  toxsemia  is  always 
'^Hesu^  by  the  fact  that  the  onset  of  the  neuritis  is  associated  with 


144 


MTTLTIFLB   NKtmiTIS. 


be    I 


such   pyrexia  and  constitutional  diaturbance  as  indicate  an   a^uTo 
morbid  blood-st-ate.      But  this  diagnosis  often  rests  chiefly   on  th^ 
exclusion  of  other  causes ;  if  these  are  absent  the  fact  that  neuritis 
known  to  result  from  obscure  blood-poisons  maj  he  allowed  weifj^hl 
68i>ecially  if  the  symptoms  be^in  in  the  legs  or  in  all  parta  of  the 
limbs  Bimult&neonsly,  and  do  not  affect  exclusively  at  first  the  extens< 
of  the  extremities      Seosory  symptoms  in   these  cases  at  the  e^r^ 
Stage  often  take  the  form  of  tingling  and  "nuuibness/*  nnd  the  pail 
BO  cbamcteristic  of  the  alcoholic  form  are  frequently  absent,  or 
represented  only  by  dull  adiiug.     In  slight  cases  of  this  type  seni 
tions  of  numbness  and  "pins  and  needles*'  in  the  legs,  with  readiness 
of  fatigue  and  loss  of  the  knee  jerk,  may  be  the  only  syinptoms. 
The  facts  that  the  nature  of  toxsemic  causes  is  to  a  large  extent  un- 
known, and  that  the  poison  may  probably  be  acquired  from  without 
make  it  necessary  to  be  prepared  to  find  tbis  cause  of  uiultiplc  ncuril 
under  almost  any  circumstances.     Residence  abroad  should  suggei 
an  inquiry  for  ex[>osure  to  malarial  influences.     The  possible  aignil 
cance  of  tubercle  as  a  cause  should  lead  to  a  careful  examination 
the  luugfl;  but  the  possibility  that  phthisis  may  be  an  effect,  and  noi 
a  cause,  of  multiple  neuritis,  must  be  borne  in  mind. 

pRooNOsiB. — The  danger  to  life  is  in  proportion  to  the  acuteneas 
of  the  malady,  to  its  severity  as  measured  by  the  extent  of  the  para- 
lysis, and  to  the  degree  in  which  the  strength  of  the  patient  is 
im|>aired  by  other  maladies,  or  by  the  cause  of  the  neuriiia.  It  is 
important  also  to  remember  that  when  the  affection  has  increased  up  to 
the  time  that  the  patient  comes  under  treatment,  it  geneially  does  not 
respond  immediately  to  the  arrest  of  its  cause,  such  u9  the  withdrawal 
of  alcohol,  but  continues  to  increase  for  two  or  three  Aveeka.  It  is 
tbis  temporary  progressive  tendency  tbiit  constitutes  the  graver 
element  in  the  disease,  and  must  be  taken  into  account  in  every 
initial  prognosis.  Hence  the  forecast  must  be  guarded  in  all  cases 
that  are  severe  when  the  patient  comes  under  treatment,  and  most 
BO  if  there  has  been  a  rapid  increase  in  symptoms  that  had  existed  for 
u  long  time  in  slight  degree.  If  the  extensors  of  hands  and  feet  arc 
powerless,  and  the  muscles  connecting  the  limb  with  the  trunk  ar&  ^ 
distinctly  enfeebled,  unless  the  disease  haa  clearly  begun  to  lessenaB 
there  is  danger  that  a  further  extension  may  involve  the  muscles 
of  respiration ;  this  is  especially  great  when  the  muscles  moving 
the  shoulder  are  considerably  weakened.  It  obviously  follows  that 
the  danger  is  still  greater  if  the  muscles  of  the  trunk,  and  especially 
of  the  rhest,  have  already  given  evidence  of  changes  in  their  nerves. 
Pain  in  the  trunk  of  tbe  same  character  as  that  in  the  limbs  is  also 
a  grave  symptom  if  the  motor  power  of  the  limbs  has  become  small, 
or  the  case  is  one  unusually  general  in  its  distribution,  because 
where  the  sensory  fibres  are  suffering  the  motor  fibres  are  in  dangrr 
also.  Paralysis  of  the  diaphragm  adds  considerably  to  the  danger, 
and  its  power  should  he  carefully  wittched  in  the  manner  and  with 
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e  precHUtions  mentioned  in  the  accoaut  of  its  paralysis  (p.  27). 

tnat  bet'ome  parnl/sed  without  the  fa<^t  coming  to  the  C4>nsciou8- 

*s  of  a  [lAtient  lying  quietly  in  l>ed,  but  a  alight  weakoi^ss  of  the 

tercofttaiU  will  theu  cause  coui»iilerable  difficulty  of  breathing  and 

acctunulatiou  of  mucus  in  the  lunge,  a  couditiou  predisposing  to 

iiit«  bronchitis,  by  which  the  patient  may  be  quickly  suffocated. 

importance  of  this  point  is  great,  Bin<'e  respinitory  \*tihy  is  one  of 

Uiv  tDOtt  common  immediate  causes  of  death.     It  is  probablft  alno 

that  deficient  breathing  power  is  ono  of  the  causes,  perhaps  even  tho 

chief  cauHc.  that  leads  to  tiie  derelopment  of  the  chronic  phthisical 

luog  disetuH?  that  comes  on  in  so  many  prolonged  cases.     Efji^eciallj 

t,  aUo,  it  any  indication  that  tho  nerves  of  the  heart  are 

ing.     In  an  acute  increase  due  tx)  continued  use  of  alcohol,  the 

nguf  iometimes  suffers  severely  before  other  nervea,  and  increasing 

freqaeocy  of  the  pulse  is  then  of  most  serious  significance.      The 

progBOBia  should  be  guided  by  the  motor  rather  than  by  the  sensory 

»Tai[ilt»m8.     The  latter  muy  improve  while  the  former  increase,  with- 

OQt  IpBwning  the  gravity  of  the  latter  indication.     Persistent  oedema 

is  of  bad  omen,  and  so  also  are  other  indications  of  considerable 

blootl-change. 

When  once  the  malady  haa  become  stationary,  and  its  cause  has 
^it-finitclr  ceased,  the  danger  to  life  is  small,  except  in  severe  C:i8e8, 
mrhicli  ihe  pains  are  intense,  the  patient  helpless,  or  the  heart  is 
fmblf,  and  the  pulse  persistently  frequent,  or  there  aro  signs  of  lung 
In  these,  as  in  all  cases,  moreover,  the  danger  is  much 
by  any  indication  that  the  spinal  cord  is  involved.  The 
tjn^cncy  to  recovery  is  far  less  in  the  cord  than  in  the  nerves;  and 
rrteation  of  urine  (with  all  its  secondary  consequences),  bedsores,  Ac., 
tn  prone  to  occur,  and  to  involve  their  ow^ii  danger  even  if  the 
•fiMie  in  the  cord  does  not  increase.  The  prognosis  as  regards 
lift  in  caces  of  moderate  severity  de[>ends,  indeed,  as  much  on  rom- 
pliatioDS  as  on  the  state  of  the  nerves.  Signs  of  chronic  cerebral 
ucaio^tis.  of  degeneration  of  the  walls  of  the  heart,  of  disease  of 
Ibe  liver  and  of  the  kidneys,  also  lessen  the  prospect  of  escape  with 
life. 

Tbe  danger  is,  however,  greatest,  and  the  mortality  highest  in  the 
»^Qte cases  that  are  due  to  some  tcxcmic  state  or  to  cold,  and  it  must 
**Mlimated  by  the  rapidity  with  which  the  [wiralysis  develops  and 
•preadi.  Whenever  it  becomes  consideniVile  in  a  few  days,  the  danger 
tension  to  the  mechniiism  for  rosj-iration  is  very  great.  In 
also,  pneumonia  frequently  occurs,  concomitant  with  the 
^h  lymptnms,  and  few  cases  thus  complicated  recover. 

kl&i'.u^  that  are  not  fatal,  the  full  development  of  the  symptoms  is 
foflowod  by  a  stationary  period  which  lasts  for  one  or  two  months 
*'oie  improvement  begins,  and  for  this  the  patient  or  friends  should 
^Pi^pared.  The  course  of  restoration  is  always  extremely  slow;  the 
^"^l^  least  affected  regain  power  in  from  two  to  four  months,  but 
''^1.  1.  10 
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it  IB  uffuallj  BIX  months  or  more  from  tbe  onset  of  improTomentbcA] 
the  ext<?n8ors  are  fairly  strong,  if  tiieirpulsy  was  considerablo  or  com- 
plete. The  intrinsic  muscles  of  the  hand  are  still  longer  in  rt'COTenr. 
The  improvement  in  the  nutrition  of  the  muscles  follows  that  in 
their  j>ower,  so  that  they  remain  smaller  than  normal,  long  after 
they  hare  regained  strength.  It  may  indoed  be  years  before  the 
muscles  whose  size  can  be  well  seen,  such  as  the  abductor  indicis, 
are  of  normal  size.  It  is  seldom  tbat  any  permanent  weakness  is 
left  unless  the  spinal  cord  is  diseaaed,  and  whena]tatit'nt  is  distinctly 
improving  a  good  ultimate  prognosis  may  l*e  given,  provided  there  are 
no  complications  to  interfere  with  it.  In  no  ease  with  distinct  spinal 
svmjitoms  can  we  feel  confident  that  restoration  of  power  will  ]>e 
complete;  and  in  cases  in  which  there  are  indications  of  considerable 
damage  to  the  cord,  it  is  almost  certain  that  some  lasting  weaknen 
will  be  left. 

The  electric  irritability  of  the  muscles  and  nerves  may  be  expected 
to  return  to  the  nomial  more  slowly  than  theircapacity  of  response  to 
the  will,  but  sooner  than  their  nutrition.  The  conditions  that  are 
observed  in  these  cases  are  the  same  as  in  the  isolated  form  of 
neuritis,  in  which,  allhough  the  primary  change  is  in  the  connective 
tissue,  the  symptoms  depend  on  the  secondary  changes  in  the  nerve- 
fibres.  Hence  the  statements  made  on  p  (59  are  equally  applicable  to 
multiple  neuritis,  The  reactions  often  furnish  important  infor* 
mation,  especially  soon  after  the  onset ;  the  more  the  irritability 
deviates  from  the  normal  the  greater  will  be  the  subsequent  wasting 
and  the  longer  the  duration  of  the  palsy.  When  some  faradic  irrita- 
bility returns  in  both  nerve  and  muscle,  it  tuay  be  regarded  as 
a  sure  indication  of  advancing  restoration  of  stiucture,  which  is  certain 
to  involve  a  progressive  increase  of  conduction  of  voluntary  impulse, 
and  response  to  it.  If  the  trunk  nerves  ore  not  involved,  the  prog- 
nosis in  severe  cases  is  a  little  better  when  the  arms  are  chiefly 
affected  than  when  the  legs  have  suffered  most. 

The  sensory  disturbance  may  be  cxi>ected  to  follow  a  course,  on  the 
whole,  similar  to  ihut  of  the  motor  symptoms.  A  diminution  in  the 
spontaneous  pain  may  be  anticipatrd  .sooner  thjin  in  the  tenderness  of 
the  nerves  and  muscles,  which  usually  lastH,  in  lessening  degree,  until 
the  muscles  have  regained  some  power.  The  extreme  tendrmess, 
indeed,  passes  away  with  the  spontaneous  pain,  but  some  degree  of 
over-sonsitiveness  continues  for  a  long  time.  Happily  the  tendency 
to  persistent  neuralgia,  seen  after  the  isolated  form,  need  not  be  antici- 
pated after  niuUipIe  neuritis.  We  find  the  explanation  of  this  in 
the  absence  of  the  new  formation  of  connective  tissue  from  the 
inflamiimtory  products,  which  in  tbe  isolated  form  perpetuate,  by  cica- 
tricial rontraction,  the  irritation  to  which  inflammation  gave  rise. 

Then^  is  little  difference  in  the  prognosis  as  regards  recovery,  in 
the  different  forms  of  neuritis.  The  anticipations  that  may  be  formed 
are  governed  in  all  by  the  rules  just  mentioned,  and  the  risk  to  life 
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In  bMo  already  considered.  In  all,  howorer,  it  may  be  repeat^ 
tb«  eitcfit  to  wliicli  the  cause  is  under  control  fomis  an  esBetittal 
^mtni  in  tbe  problem,  and  mu§t  infliience  the  conclu&iou  in  every 
eue.  The  proguoais.  however,  is  better  in  the  sensory  than  in  the 
form,  better  when  the  arms  escape  than  when  all  the  limbs  are 
red,  and  better  in  cases  of  chmnic  than  of  acute  onset,  and 
Mt«r  if  an  apparently  acute  onset  is  really  such  than  if  it  sucoee^ls 
«]igbt  sTuiptoms  of  longer  duration.  When  the  malady  follows  an 
icule  specific  dist-ase,  the  severity  of  the  latter  is  no  guide  to  the 
cioomof  Its  sequel;  severe  neuritis  may  follow  a  mild  attack  of  the 
mie  specific. 

TuEATMrifT. — The  different  classes  of  multiple  neuritis  here  con- 

ji^i'ivd  neefl  treatment  that  in  some  respects  varies,  and  in  others  is  the 

<ime  in  all  forms.     In  all  it  is  essential  to  discover,  if  pos8ibk\  the 

•Use  of  the  neuritis,  and  to  remove  it  or  arrest  the  continuance  of  its 

i^oo.     This  obviously  should  be  the  first  consideration  in  cases  due 

loaioobol,  in  which  it  is  sometimes  of  great  di£culty.     It  is  desirable, 

Us  rule,  that  alcohol  in  all  forms  should  be  given  up  entirely,  but  often 

Oiii  has  to  be  done  by  degrees,  a  great  reduction  in  amount  preceding 

''Otire  abstinence  from  it.     With  patients  who  are"  their  own  masters" 

tile  reduction  is  often  most  difficult   to  secure,  and  it   is  necessary 

U>  give  ft  warning  that  not  only  will  life  be  in  danger,  but  that  the 

p«ins  will  certainly  increase,  and  continued  indult^ence   will  entail 

ktifferings  so  great  that   any    sacrifice    would    be   made,    or   depri- 

«tion  endured,  if   their   iulensily  could   be  realised.     With   every 

funate  drinker,  deception  should  be  considered  uot  only  fossible  but 

robabte  ;  those  who  are  under  the  control  of  relations  or  of  a  husband, 

re  generally  bad  a  long  training  in  duplicity  in  order  to  pnx-ure 

•ttmulaut^,  and  it  is  easy  for  them  to  continue  it,  even  when  kept  in 

l>ed,  if  they  axe  attended  by-  their  own  servants.     These  are  corriipted, 

ttAd  alcohol  is  taken  in  secrt-t  when  the  fact  is  being  stoutly  denied. 

n  a  case  does  not  present  the  arrest  or  improvement  that  might 

rea-Monably  be  expected  from  the  withdrawal  of  the  cause,  such  con- 

tujiuc"!  drinking  should  always  be  Huspected.     Hence  it  is  of  great 

importance  that  such  patients  should  be,  whenever  practicable,  under 

theimraediate  care  of  trustworthy  trained  nurses,  rather  than  of  their 

own  s^rvant^  or  of   relatives  who  may  be  improperly  influenced  or 

lmini(lnij  if  the  patient's  means  do  not  permit  this,  removal  to  a 

hoijutal  or  some  ]mllic  institution  is  desiraVde.     When  the  heart  is 

^  weak  to  permit  the  entire  withdrawal  of  stimulants,  the  amount 

<»keQ  must,  be  regulat^'d  solely  by  the  state  of  the  pulse.    In  such  cases 

*o*4l  abstinence  is  attended  with  some  dancer  of  the  rarcliao  failure 

^liich  has  been  mentioned  as  one  of  the  causes  of  death.     When  the 

aa«iui;  is  due  i<o  cold,  the  patient  should  be  carefully  preserved  from 

nil  of  further  exposure,  which,  during  the  early  stiiges,  may  convert 

*d!gU  into  a  severe  attack.     Even  in  alcoholic  cases,  a  chill  will  cause 

*  rapid  increase  in  the  symptoms,  and  both  this  and  fatigue  should 
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be  can^fully  f^arded  against.  In  olh^r  forms,  also,  tlieae  meamref, 
adapt«il  iiJ  tiio  sta^G  wben  pains  and  t«Tnlt.'rneRs  aro  the  onW  or  chief 
Bviii  proms,  would  often  prevent  the  fiirth**!-  development  of  the  diaease. 
Physic-al  rest  is  of  great  importance,  and  in  all  cases,  except  tie 
slightest,  reafc  in  bed  is  deairable.  The  excitation  of  the  nerves 
caused  by  movement  tends  to  intensify  the  morbid  process  in  them, 
and  BO  does  whatever  prwlucos  pain.  If  the  patient  is  in  bed,  local 
treatment  can  he  more  readily  employed,  and  the  restraint  faciUtatea 
the  necessary  control  over  habits.  The  feeding  of  the  patient  is 
an  important  part  of  treatment,  esiKjoiully  when  the  stomach  has  been 
deranged  by  alcohol.  At  the  outset,  wai-m  fomentations  should  be 
applied  over  any  tender  nerves.  Care  miist  be  taken  in  their  uae 
over  the  region  supplied  by  the  affected  nerves,  on  account  of  the 
danger  of  vesication  ;  troublcKome  ulcere  may  be  caused  by  even 
moderate  degrees  of  heat,  as  in  Ihe  ease  mentioned  on  p.  62.  Sach 
ap]tlications,  and  also  counter-irritants,  have  less  effect  id  the 
parenchymatous  forma  than  when  tln^re  is  a  tendency  for  the  connec- 
tive tissue  and  sheath  to  suffer,  and  for  their  vessels  to  be  involved 
in  the  process.  A  warm  butb,  for  fifteen  or  twenty  minutes  dally,  is 
oft^n  of  service  if  the  patient  is  able  to  bear  the  necessary  pro- 
cedures. 

Care  should  be  taken  that  the  patient  does  not  habitually  assume  a 
posture  (hat  will  promote  the  occurrence  of  deformitits.  The  drop- 
|iing  of  the  feet  is  the  ijreatest  danger,  and  should  be  prevented  by  a 
large  and  heavy  sand-bag  about  nine  inches  in  diameter,  which  may 
be  adapted  to  the  j>osition  of  the  feet,  or  by  a  board  placed  across  the 
bed.  Another  danger  ia  the  habitual  flexion  of  the  knees,  permitting 
a  contraction  of  the  hamstring  muscles,  and  due  to  the  discomfort 
that  ia  caused  by  extension  of  the  knees ;  this  should,  however,  be 
insisted  on  l)ecau8e  the  initial  discomfort  soon  passes  away  if 
extension  is  ado|>ted  from  the  outset.  The  extension  of  the  knees 
involves  that  of  the  hip- joint,  and  prevents  con  traction  of  its  flexors. 

Ho  drug  has  any  very  marked  influence  on  the  morbid  process.  It 
bas  been  seen  that  multtplo  neuritis  tends  to  lessen  after  its  cause  has 
ceased  to  act,  and  under  such  coiiditiona  it  is  easy  to  come  to  the  con- 
clusion that  drugs  do  good  which  merely  do  not  hinder.  Mercury, 
which  is  certainly  useful  in  isolated  perineuritis,  has  little  influence 
on  the  parenchymatous  form,  bvit  it  may  be  tried  in  any  case  in 
which  it  seems  probable  that  the  aheaths  are  primarily  affected,  and  « 
in  which  pain  and  tenderness  of  the  larger  nerve-tninks  is  a  pro- 
minent symptom.  During  an  actitc  febrile  onset  the  treatment 
should  he  that  adapted  to  the  general  state^  and  must  differ  according 
to  it*  cause.  In  such  an  onset  of  an  alcoholic  neuritis,  citrate  of 
potash,  nitrous  ether,  and  compound  tincture  of  citichona  are  suitable, 
with  a  little  digitalis  if  there  is  feebleness  of  the  pulee.  Wben  due 
to  cold,  salicylate  of  soda  may  be  given,  or,  if  the  attack  has  been 
predisposed  to  by  alcohol,  salicylate  of  potash  may  bo  substituted  so 


' 


TREATMENT. 


id  the  TPf-ention  of  uric  acid  in  the  system  by  the  soda.     The 
lility  of  a  g^^iuty  state  of  the  aystem  bUouIJ  be  remembered  in 
cut*  in  which  there  is  a  history  of  alcoholism      In  the  toisemic 
[ormt  in  which  there  is  a  suspicion  of  a  blood-state  allied  to  that  of 
iiepitcsDua,  no  drug  affords  sut-h  a  prospect  of  iufluencc  at)  the  tinc- 
TOn?  of  the  perohloride  of  iron  in  full  doses,  20 — 30  minims  three  or 
four  times  a  day.     Afterwards,  when  the  actual  onset  is  over,  and 
from  tb«  first  in  the  more  chronic  vases,  tonics  answer  best— iron, 
iiiiae,  or  small  doses  of  strychnine.     Iodide  of  pLrtasuium.  for  some 
»n,  seems  to  do  good  only  in  the  chronic  sensory  form.     In  this 
In)  Arsenic  has  been  found  useful,  but  arsenic  should  be  given  with 
and  in  small  doses;  there  is  some  danger  that  large  doses 
IT  intensify  the  malady,  since  polvneuritia  is  one  of  the  effects  of 
irunic  poisoning  by  arsenic,  and  has  actually  been  produced  by  the 
hciiiul  use  of  the  metal.     Cod-Liver  oil  is  useful  in  the  later  stages, 
^ciullv  if  there  is  impairment  of  general  nutrition.     In  alcoholic 
?s,  the  addition  of  cocaine,  -^g-  to  \  grain  to  each  dose  of  whatever 
sill,  aids  in  lessening  the  craving  for  stimulant.     When  due  to 
poisoning,  quinine  may  be  given  freely.     The  complications 
Itiple  nountis  do  not  need  other  treatment  than  that  buituble  to 
when  they  occur  alone,  nor  do  they  iudicate  any  special  modi- 
fitttinn  iu  the  treatment  of  the  disease  of  the  nerves. 
Ia  most  cases  the  pain  is  such  as  to  render  anodynes  necessury. 
thpse,  morphia,  by  hypodermic  injection,  is  the  most  effeetive,  but 
J  be  employed  onlji-  as  a  last  resource,  and  so  regarded,  will  uot 
be  found  necessary.     Its  danger  is  the  readiness  with  which 
)!*(•  persons  who  were  previously  alcoholic  become  habituated  to  it. 
miij  Ih*  given  by  the  mouth  with  less  risk,  hut  in  other  drugs  we 
find  a  substitute  that  is  effective  in  most  cases.     Injections  of 
ioe  beneath  the  skin  over  the  seat  of  pain  often  afford  consider- 
wlief,  and  cocaine  may  thus  be  given  instead  of  by  the  mouth, 
iriog  the  double  object  of  lessening  at  once  the  local  puin  and 
crmving  for  stimulant — which  is  relieved  almost  as  effectually 
len  cocaine  is  given  by  the  skin  as  by  the  mouth-     Atropine  wny 
I«o  t>e  given  bypoderniiLnlly.     In  antipyrine  and  acetanilide  we  have 
;i  of  another  nature,  that  often  give  great  relief  to  spontaueous 
Jn.    Indian  hemp  may  also  be  given  regularly  without  harm,  and 
ilboot  interfering  with  the  occasiomU  administration  of  other  ano- 
I;  while  to  procure  sleep,  if  pain  is  6li}j:ht,  reliance  may  be  placed 
ude,  sulphoniil,  or  chloralamide.     Antipyrine  also  often  gives 
iI>Htii?ut  a  good  night  in  spite  of  some  pain.     When  there  is  mental 

Ptxcitciueiit,  hyosciue  is  useful,  especially  by  hypodermic  injection  in 
'^^"^tt'.io  to  rio  of  a  grain. 
The  application  of  electricity  to  the  paralysed  muscles  is  important 
^Hiaorj«rto  maintain  their  nutrition  in  as  good  a  state  as  possible 
^f  duriugtbe  process  of  recovery  of  the  nerves.     Only  voltaism  has  the 
|w*erof  doing  this,  and  should  be  applied  daily,  large  sponge-holders 
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bt'ing  employed  bo  tliat  tbe  current  niftT  roach  as   ranch  tnnBcnl 
tissue  as  possible;  only  such  a  strength  should  be  omploved  as 
produce   visible  contraction    and  cause  no   after-pain.      Voluni 
muscular  action  constitutes  a  more  effective  stimulus  to  Qutritioi 
but  if,  although  the  musitle  can  be  put  in  action  by  the  will,  there 
loss  or  great  diminution  of  fitnulic  irntability,  or  an  eioess  of  toUj 
irritability  shows  that  some  fibres  are  in  an  abnormal  8ttit«  in  coi 
quenee  of  the  degeneration  of  their  nerves,  voltaism   mar  still  be 
applied  with  advantage.     There  is  no  evidence  that  the  application 
electricity  to   the   nerves  has  any  influence  on   their   regeneratioi 
Slight  sensory  loss  is  sometimes  lessened  in  the  chrouic  stage  bj 
apjilicalion  of  faradism  by  tlie  wire  brush. 

The  tender  limbs  may  be  wrapped  in  cotton-wool,  with  or  witb< 
a  covering  of  oiled  silk      Massage  is  of  service  in  the  later  stages 
ihe  disorder,  for  its  influence  on  the  nutrition  and  circulation  in  tl 
affected  limba.     An  upward  movement  of  the  pressing  hand  helps  tl 
circuliition  of  fluid  in  the  vessels  and  in  the  tissues.     It  cannot 
borne  during  the  acutely  painful  i^tage,  and,  indeed,  as  long  as  it  gives 
pain,  it  pr<>!)ably    baa   more  capiicity  for  harm  than  for  good, 
the  later  stnges  it  helps  to  overcome  the  contracture  of  the  muscb 
which  should  be  gently  extended  at  the  same  time  as  Ihpy  are  rubl 
— pressure,  fur  instance,  being  made  upon  the  ball  of  the  foot  at 
same  time  as  the  calf  muscles  are  nibbed. 

The  very  long  course  of  all  severe  cases  malces  a  heavy  demand 
the  patience  of  the  sufl:'erer  and  the  perseverance  of  the  mi'diail  praci 
tioner ;  but  the  prolonged  convalescence  has  the  advautage,  in  alcoholic 
oases,  of  enabling  a  habit  of  abstinence  to  be  formed.  This,  with  the 
recollection  of  what  has  boon  eudured,  rendtrs  multiple  neuritis  more 
often  a  cure  of  intemperance  than  any  other  of  the  many  maladies  to 
which  aleohol  gives  rise.  During  the  slow  recovery,  the  measDres 
above  indicated — tonics,  electricity,  and  massage — should  be  con- 
tinued. As  already  stated,  the  power  of  standing  is  interfered  with 
for  a  time  after  the  muscles  have  rogaiued  adequate  strength,  by  the 
contraction  of  the  gftstrocncmii.  causing  a  degree  of  talij^es  equinus. 
This  is  often  bo  considerable  as  to  suggest  the  desirability  of  dividing 
the  tendo  Achillia,  but  the  operation  is  seldom  if  ever  necessary.  The 
attempt  to  stund  and  walk  constitutes  a  powerful  means  of  extension 
of  the  calf  muscles,  before  which  they  soon  yield  sufficiently  to  permit 
the  balance  of  the  body  to  be  maintained,  and  then  progress  becomes 
more  rapid.  The  contraction  at  the  knee  and  hip  ia  more  difficult 
get  rid  of»  but  generally  yields  iu  time  to  persevering  and  geul 
efforts. 

Endemic  KEcarris. 

The  clear  evidence  that  has  Eiccumulated,  showing  the  dependent 
of  multiple  neuritis  on  toxic  blood-states,   some  connected  with 
orgauismal  virus,  might  prepare  ua  to  And  that  it  sometimes  resultj 
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from  i«ch  poisons  of  eudemic  cbaracter.  It  is  probaWe  that  many 
tinetiei  of  neuritis  nf  this  origia  will  yet  be  discovered ;  at  present 
it  is  proved  to  be  part  of  only  three  such  diseases, — the  nmlaria  of 
remutent  fever,  leprosy,  and  the  malady  bo  wi«lely  prevalent  in  certain 
ti^oniof  the  earth,  the  Kak-kd  of  Japan,  Beri-beri  of  the  Eastern 
Affhipelago. 

MiLABtAL  NKUBms. — Several  cases  have  come  under  my  notice  in 
vhich  (tersous  living  in  districts  in  which  remittent  fever  is  eudemic 
h»Tc*ttffered  from  weakness  in  the  legs,  chiefly  in  the  muscles  of  the 
foot,  and  far  greater  in  the  anterior  tibial  group  of  muscles — the 
flexor*  of  the  ankle  and  extensors  of  the  toes — than  in  any  others. 
himotitca«ea  the  paralvsis  of  these  muscles  was  absolut^^,  and  they 
pmsent^^d  the  reactions  of  degeneration.  The  hands  were  unuff«*cted. 
Snch  j»alBy  is  typical  of  peripheral  neuritis.  In  one  case  there  was  a 
iQ*pi«un  of  alcoholic  excess,  but  in  the  others  there  was  no  history  of 
lliii  or  of  iiny  other  cause  than  the  exposure  to  malaria.  There  was 
ilight  moscidar  tenderness  in  some,  bat  the  more  acute  symptoms  had 
in  Dpportiinity  of  passing  away  during  the  long  sea  voyaj^e  to 
Lnd.  In  all  the  sphincter^  were  unaffected.  The  symptoms 
*tei<dily  improved,  quinine  being  given  and  the  muscles  stimulated 
l»7Tollai»m.  Contraction  of  the  calf  muscles  had,  however,  resulted 
hum  tho  foot-drop  in  all  the  cases,  so  thai  the  foot  could  not  be 
tpju^bt  beyoud  or  up  to  a  right  angle;  but  as  bood  as  the  patients 
'Kftsable  t<>  allernpt  to  stand,  tbia  contmclure,  however  great,  gradu- 
lOy^iielded,  and  all  made  a  good  recovery. 

This  outline  embodiea  the  chief  symptoms  of  the  disorder.  It 
ttwt  be  regarded  as  a  peripheral  neuritis,  involving  chiefly  the  motor 
MrresaDd  confined  to  the  le^R,  at  least  in  cases  of  moderate  severity. 
It  ii  probably  due  to  the  malarial  agent  that  causes  the  endemic  fever 
ot tropical  countries — which  is  presumed  to  be  of  organisinal  nature 
—or  to  some  virus  left  behind  by  this.  Its  OL*curreuce  may  be  aided 
^T alcoholism  or  excited  by  ex[>08ure  to  cold,  liut  no  case  came  from  a 
i^tt-msiarial  district.  How  frequent  it  is  we  cannot  at  present  say. 
11*  uiure  had  not  been  recognised  in  any  o(  the  cases  that  have 
^IU6  under  my  own  notice,  the  symptoms  having  been  ascribed  to 
*>^*e«Mf  of  the  spinal  cord.  But  most  physicians  who  have  pnictised 
iQtiuJi  districts  us  those  in  which  it  occurs  (India,  the*  Eiist  ludies, 
^**rt  of  Africa,  Ac.)  have  recollected  such  cases  when  the  sym- 
P*<'ia«  were  described  to  them,  and  it  may  perhaps  turn  out  to  be  far 
/roQi  riire,  and  to  occur  also  in  a  more  acute  and  general  form,  the 
""tare  of  which  has  aUo  been  misunderstood.  Its  symptoms  and 
i^Utolugy  art)  of  especial  interest  in  connection  with  the  variety  next 
-be  described. 

^KkiBXBi,  the  Kajc-k£  of  Japan,  is  also  known  by  other  popular 
't&esm  the  various  countries  in  which  it  is  native.*    Probably  many 

^^beri  i«  probMbij  *  modificHtion  of  tbe  Ciogalesu  name  for  llic  disease,  b«hr 
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names  and  localitiea  reraa-in  to  he  iJiscovered,  or  rather  identified,  fur 
it  is  a  mystt-nously  wide-spread  diseiisi?,  haviug  apparently  ita  chief 
homes  iu  Ja[>an,  the  Eastern  ArchipeLigo,  India,  New  Zeahuid. 
Cejlon,  the  South  Pacific  IslanrlB,  and  the  coaut  of  Brazil 
It  is  especially  prevalent  in  the  Dutch  East  ludiOB,  among  the 
soldiers  and  in  the  pridoos,  and  this  lias  led  to  its  systematic  iuresti* 
gatiou  under  the  direction  of  the  Netherlands  Government.  Through 
this  our  knowledge  of  the  maliidy  has  been  much  increased,  esiieciulW 
by  the  investigations  of  Pekelhariug  and  Winkler,*  who  had  a  large 
number  of  cases  under  their  observation  both  during  life  and  after 
death.  Opinion  an  to  its  nature  and  cause  has  varied  much,  and  still 
is  fur  from  uniform  among  those  wbo  have  studied  it;  but  there  is  a 
strong  preponderance  of  evidence  that  it  depends  on  a  specific  organ- 
ism, iiud  tbit  symmetrical  peripheral  neurilia  is  the  common  effect  of 
the  virus,  aud  the  mechanism  by  which  its  chief  symptoms  are  pro- 
duced. The  organisms  found  t  are  in  the  form  of  rods  and  cocci,  but 
it  is  probable  that  these  are  only  different  stages  in  the  development 
of  the  same  species.  They  have  been  cultivated,  and  porii>herttl 
neuritis  of  nearly  the  same  distribution  as  in  beri-beri  bus  been  pro- 
duced by  their  inoculation.  Re|>eated  iuoculatious  are,  however, 
necessary  for  this  result  to  be  produced;  and  hencei  from  this  and 
the  pheriouietia  of  the  disease,  it  is  aHt!iunied  to  l>e  not  a  simple  iufec- 
lious  malady,  capable  of  being  induced  by  a  single  exposure  to  its 
cause,  but  one  iu  wbich  repeated  opportunities  for  infection  are  neces- 
8ary.  In  harmony  with  this  are  the  faets  that  sufferers  acquiiv  the 
disease  from  residence  in  certain  iufcct«d  houses,  or  places  in  which 
it  is  supposed  that  the  soil  is  saturated  with  the  organisms;  that  they 
may  rapidly  recover  on  removal  to  a  district  that  is  free,  and  rekpse 
only  on  returning  to  an  infected  place ;  that  it  prevails  where  persona 
lire  gathered  together,  an  in  barracks  and  prisons ;  and  that  the  air  of 
these  places  is  found  to  contain  the  orgiuistua  which,  collected  from 
it,  will  caubo  the  disease  iu  animals,  from  whom  it  is  transmissible  to 

bari  »  cx<retiic  weaknesn.  K'<k-ko  is  the  oM  Ctiiiiv&c  nuine  for  it.  b^  ^hicli  it  ia 
mi-ntionod  hy  tlieir  inedicul  works  since  200  B.C. ;  it  is  (Wriveti  from  two  words, 
meaning  "I»'fr«"  "ud  "disease.'*  Tbc  affcctioti  UJcappcarfd  from  Cliiua  iwo  c«d- 
turtt'R  11^, rumsiniiig  in  .Ttipftn,  wherv  It  continues  ii  moat  scrions  endemic  maladjr. 

*  PekelburinK'  and  Winkler,  '  Oitdcnowk  nsHr  dt*n  aarden  de  oorxank  der  Beri- 
l»eri,'  Uireclit  (sep.  pubU^-'ution),  IHSQ,  nnaljrved  iu  the  'Cautrnlbl.  f.  Nervenkr.,* 
1880;  Mlfto  'WoukWIiid  f.  Ncderl.  Geiieeek.,' ISSS.  and  'Dent.  mod.  Wocbcnfchr..' 
188S,  No.  30.  Other  imiKirtaui  c(»ntri  »ntions  to  the  suhj^-ct  are  by  Dill, 
'ZeiUcbr.  f.  k1.  Mwl./  l»Sl;  Scbenb*-,  ib..  18S2;  Wdntniub.  *  Wien.  mod. 
Wochenschr./ 1888,  Nos.  23 — 14;  Van  Eecko,  'T.jdscbr.  v.  Nederl.  Indre,*  1887. 
p.  71 ;  Wprnich.  '  Vircbow's  Arcliiv,*  Bd.  Ixxi ;  Minra.  *  Vinbow's  Arcbir.* 
nd.  cii  Hnd  cxiv,  whose  coiiclutioi.s,  howevt-r,  differ  from  those  of  most  invrstl* 
gators;  Sefinin,  '  Pitil.  Med.  mid  ^xirtr.  Ucp.,'  1BS8;  and  Sprini;rborpe,  '  AnstnUall 
Urd.  Journal.'  IBV.^.  IBalx,  in  1881,  cx^ircstid  the  opinion  tliat  the  diiMM  wu 
It  spfcifii-*  "  panneuritis.*' 

f  Kir»-t  dri^^ribed  by  B&lc  and  Sobenbe.  and  since  b;  Fekelbariog  aud  Wiakleft 
Eigkronn,  Weintmtib,  Springtborpe.  and  others. 
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otbets  bj  further  inoculaiioii.  The  serious  extent  to  which  it  may 
ipmd  unoQg  tho8e  who  live  tvigether  under  conditions  favouring  its 
tfioniioo,  is  shown  hy  the  instance  of  a  ship  arriring  in  Japan  from 
New  Zealand  after  a  voyage  of  272  days.  The  disease  spread  on  board 
•smpidly  that  altogether  169  cases  occurred,  with  twenty-five  deaths. 
In  1878  no  less  than  38  per  cent,  of  Japanese  soldiers  were  affected. 
Il  it  probable  that  the  inhalation  of  dried  organisms  floating  in  the 
liriupart  of  *'du9t,"  is  the  chief  way  in  which  the  disease  is  pro- 
By  some  it  has  been  thought  that  a  nitrogenous  diet  induces 
-predispoeea  to  the  disease,  and  facts  apparently  supporting  the 
opittion  have  been  adduced ;  an  exclusive  fish  diet  has  been  thought 
toc&use  it,  and  so  also  has  a  rice  diet.  A  remarkable  outbreak  in 
Xioila  in  1880  followed  a  period  of  rice-eating  during  a  cholera 
epulemic.     These  influeuc<>8  probably  merely  produce  susceptibility. 

It  is  a  remarkable  fact  that  Europeans  seldom  suffer.  Males  are 
more  liable  to  the  disease  than  females,  and  it  is  chiefly  prevalent 
doiiog  tbe  hot  season. 

5jrm^ofn».  — Peripheral  symmetrical  neuritis  is  a  constant  feature 
of  the  malady,  which  ia  usually  chronic  in  coiirse  and  gradual  in 
ooMt,  but  prone  to  undergo  acute  exacerbations.  These  have  been 
gvoenlly  regarded  as  acute  forms  of  the  disease,  but  it  is  said  by 
ing  that  the  symptoms  of  neuritis  may  always  be  discovered 
the  onset  of  the  definite  symptoms,  and  this  when  the  patient 
b  ignorant  of  their  existence  and  feels  quite  well.  Most  observers 
b^fe  failed  to  recognise  this,  and  it  is  probably  true  only  under 
certain  cnuditions,  and  persons  suddenly  exposed  to  an  intense  infec- 
tion mav  suffer  acut»'ly  from  the  very  commencement.  Occasionally 
the  malady  develops  with  extreme  rapidity  and  severity.  On  the 
tither  hanJ,  many  cases  are  chronic  throughout,  and  last  for 
iDootlis,  The  leading  symptoms  are  those  of  multiple  neuritis  (chiefly 
tfiKctiiig  tbe  legs  and  the  cardiac  branches  of  tbe  vagus),  dropsy, 
ndirmptoms  of  cardiac  failure.  The  amount  of  urine  is  generally 
iMseoed,  and  its  secretion  may  be  almost  suppressed  in  acute  cases. 
A  "critical"  increase  in  the  secretion  may  mark  the  commencement 
of  mprorement.  It  is  unchanged  in  character,  and  does  not  contain 
fclUimen.  The  dropsy  is  a  very  variable  symptom,  and  this  has  led  to 
Ibetlittmetion  of  two  forms,  the  dry  and  the  dropsical.  Pekelhariog 
and  Winkler,  however,  found  some  effusion  of  fluid  almost  invariably 
&(t^r  death,  and  it  is  probable  that  its  conspicuous  presence  or  absence 
(U-pends  chiefly  on  the  st.ite  of  the  heart  (conditioned  by  that  of  its 
ntrrei),  and  partly  on  the  trophic  and  vaso-motor  disturbances  due  to 
ihr  local  neuritis. 

Th«  earliest  symptoms  are  a  change  in  the  electrical  excitability  of 
^^  1M^roDeal  nerves  and  the  flexors  of  the  ankles  (which  suffer  most 
tJiPonghuiit^ — a  slight  degree  of  the  reaction  of  degeneration,  quantita^ 
t*'e  and  often  qualitative.  These  are  often  to  l)e  found  before  there 
wetny  lubjective  symptoms,  which  begin  as  a  seuse  of  heaviness  of  the 
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legs,  readiness  of  fatigue,  djssestbesise  and  diminution  of  tactile  ^nsi* 
bility  iu  the  lower  legs,  palpitation  and  undue  excitability  of  the  beart. 
The  electrical  changes  may  be  met  with  in  slight  cases  which  pro- 
ceed no  fui'tber.*  and  have  shown  that  some  patients,  supposed  to  be 
shamming,  were  real  sufferers.     To  tbese  subjective  symptoms  are 
added  other  objective  signs. — cedema  along  the  edge  of  the  tibisB,  a 
j>ecuUar  pasty  and  stiff  aspect  iu  the  face,  aa  increase  in  the  cardiac 
dulu^'ss  to  the  right,  roughness  of  the  first  and  accentuation  of  the 
pulmonary  second  sound.     These  symptoms  may  increase  slowly,  or 
ra])idly  iu  the  form  of  an  acute  stage.     The  degenerative  reaction 
becouies  complelo  iu  the  muscles  first  affected,  and  they  become  para- 
lysed and  undergo  the  characteristic  atrophy,  while  other  nerves  and 
muscles  progressively  suiter  in  the  same  mauuur,  the  calf  muscles,  the 
extensors  of  the  knee,  the  adductors  of  the  thigh,  and,  lastly,  the 
flexors  of  the  thigh  and  thu  abductors  of  the  hip.     In  the  tniuk  the 
abdominal  muscles  and  intercostals  may  be  involved,  and  in  Bevere 
cases  the  arms  are  paralysed,  first  the  extensom  of  the  wrist  and  fingera^ 
lator  the  flexors,  and  sometimes  moat  of  the  muscles  may  be  so  atro- 
phied as  almost  to  disappear.     The  face  often  suffers :  the  diaphragm 
may  become  paralysed,  and  also  the  Urynx  (the  inferior  before  the 
8U{)erior  laryngeal  nerve)  ;  while  grave  cardiac  wealcness  and  increas- 
ing dilatation  of  the  heart  testify  to  the  serious   implication   of  the 
cardiac  brunches  of  the  vagu.^.     Simultaneously,  sen^^ory  symptoms 
develop,  corresponding  in  dislribuiion  to  the  more  severe  motor  sym- 
ptoms ;  sensibility  to  touch  is  leesfned  or  lost  (first  on  the  inuor  side 
of  the  lower  leg),  while  that  to  pain  usually  remains,  and  sometimes 
is  augmented  to  the  degree  that  constitutes  what  has  been  termed 
"anffisthesia  dolorosa."     The  temperature-sense  may  be  diminished 
to  either  heat  or  cold  or  both  in  various  parts,  and  there  is  often  ooo- 
siderable  loss  of  cutaneous  sensitiveness  to  ftiraJism.     There  may  be 
tiugling,  formication,  «iid  other  ilyhajbthesiae,  togMher  with  tenderness 
of  the  nerves  and  must-ies,  but  far  leas  iu  degree  tUau  in  most  forms 
of  polyneuritis,  and  chiefly  marked  in  the  early  stage  of  the  ditjease. 

The  mdema  that  is  so  comuion  bt^ins  in  the  legs,  usually 
spreads  widely,  and  involves  not  only  the  subcutaneous  tissue  but 
the  cavities  of  the  peritoneum,  pleura,  and  ]>erifardium  :  iu  the 
last  it  seriously  impetles  the  action  of  the  already  dilated  and  feeble 
heart.  It  is  to  the  cardiac  failure  that  death  is  commonly  due  ;  the 
other  chief  cause  is  failure  of  the  respiratory  muscWs,  aided  generally 
by  effusion  into  the  pleural  cavities,  and  accump.kuied  bv  the 
indications  of  cardiac  weakness,  and  of  diliitation  of  (he  right  side 
of  the  heart.  From  this  cause  the  cardiac  dulneasKumptiines  increases 
rapidly,  even  in  a  few  hours.  The  oedema  is  usually  attended  by 
increasing  amemia,  which  doubtless  facilitates  its  occurrence.  These 
symptoms  are  always  later  in  develojiment  than  are  those  due 
directly  to  the  neuritis.  In  the  most  acute  cjtscs  the  definite  symptoms 
«  Pekelluiring  and  Winkler,  Eigkiuan  (1880).  <&& 
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takp  commoulj  six  or  eight  wet^ks  to  run  their  course,  and  the  usual 
dunUioD  of  tbo  malady  is  Btiverul  montha.  Death  from  the  heart 
fftilan  iti  usuuUy  prolonged,  and  accompanied  by  much  diHtrosa. 
(kca^ionally  i\  very  acute  form  prevails,  in  which  rapid  failure  of  the 
Iwftrl  and  vanous  effusions  load  to  dc:Ltb  in  about  a  fortnight,  and 
«aase  a  mortality  of  60  and  70  per  cent. 

Patholfkjiral  Anatomy. — The  only  constant  changes  are  in  the 
wrrcA.  but  some  seruus  effusion  is  almost  invariable.  Thus  Pekol- 
lumng  and  Winkler  found  an  excepts  of  fluid  in  the  cellular  tissue 
a  83  out  of  86  cases — ul»out  97  per  cent.  The  pericardial  fluid  wua 
tncnsBetl  in  S7  per  cent,  of  tlie  cases,  in  about  23  per  cent,  there 
mi  bjrdr»thorax,  and  ascites  in  14  per  cent. 

The  dbttiij^va  in  the  nerves  are  often  indistinct  to  the  naked  eye, 
illhungh  always  conspicuous  under  the  microscope.  They  are  met 
vitfa  iu  both  motor  and  sensory  branches,  and,  in  advanced  cases,  in 
t&eD«rre«  of  the  vessels.  They  are  always  greatest  at  the  terminal 
portionfi,  lessening  upwards,  while  the  nerve-roots  and  spinal  cord 
tKnIwaya  normal,  with  the  doubtful  exception  of  vacuolation  of  the 
Btolor  cells,*  and  some  dc|jrenenition  of  the  fibres  of  the  posterior 
eolnmn  in  a  few  cases. f  The  firtit  change  is  au  increase  in  the  seg* 
Dcotal  nnclei,  shrinkage  of  the  medullary  sheath  at  the  nodes,  and  a 
pMutiar  "lumpy"  degenemtion  of  the  medulla,  sometimes  replaced 
liT*  "foam-like  **  apjinarance  in  it,  concealing  the  axis-cylinder.  Both 
dtiagcBare  often  accompanied  by  the  formation  of  granule  corpuscles. 
TbiMe  slighter  changes  arc  found  chiefly  where  the  lesion  is  commenc- 
ng,  and  e«pecially  in  the  vagus  and  phrenic  nerves,  in  which,  ueces- 
•rilf,  a  considerable  degree  of  change  is  incompatible  with  life, 
Tfce^  have  l»een  seen  in  the  brandies  within  the  heart,  in  some  of 
tb«  fibres  of  the  trunk,  and  in  the  laryngeal  nerves.  Where  the 
cbiuigv  in  the  nerves  is  more  advauced,  the  white  substance  is 
utinlj  broken  up,  and  the  axis-cylinder  prehcnta  segmentation  or 
ifregnlar  swellings,  or  has  disappeared,  and  the  increase  in  the  nuclei 
of  tite  neurilemma  sheath  is  still  greater  than  befure.  The  bloud- 
'welg  ijf  the  nerves  are  but  little  changed  in  the  early  stage ;  after  a 
tiaethey  may  present  some  thickening  of  the  wall,  accompanied  by 
*  j^&eral  increase  in  the  amount  of  the  interstitial  tissue;  but,  as 
^nile,  there  is  an  absence  of  any  signs  of  interstitial  inflammation — 
tbe changes  are  essentially  parenchymatous. 

h  tho  muscles  there  may  be  at  first  a  cloudy  opacity  with  indis- 
*ini.ii»«w  of  the  transverse  striiB,  going  on  to  granular  degeneration ; 
or  the  fibres  may  simply  become  narrow,  preserviug  their  striation. 
Tbe  uuclei  of  the  fibre-sheath  are  always  increased  in  number,  but 
^  interstitial  tisRUe  is  generally  but  little  altered. 

Potto/oyy. — Thechara(!teri3tic  organisms  have  been  invariably  found 
ittlho  blood,  andj  what  is  a  remarkable  instance  of  their  slow  action, 
•  MinrH,  loc.  tit, 
"t  Vfto  Eeckfl  loc  cit 
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and  of  the  cumulative  influence  needed  to  generate  the  mAlady, 
Pokolhiiring  and  Winkler*  found  them  in  the  Mood  of  all  the 
inhabitants  of  an  intensely  infected  place,  whether  these  had  or 
had  not  aymptoms  of  the  diseoso,  and  failed  to  find  them  in  the  bUK>d 
of  peraona  living  in  pkcea  free  from  infeetiou.  Cultures  from  the 
blood  reproduce  the  mahidy,  and  »o  do  cultures  from  the  aniniaU 
thus  infected.  The  organisms  have  notl>een  found  in  special  associa- 
tion with  the  morbid  process  in  the  nerves.  It  thus  appears  that  the 
malady  bears  a  close  reHemblan<:e,  in  its  essential  features,  to  cases  of 
multiple  neuritis  due  to  a  chronic  blood-poison  such  as  alcohol,  and 
still  more  to  that  which,  as  we  shall  see,  is  presented  by  chronic 
ardenical  poisoning.  There  is  a  slow  accumulation  in  the  blood  of  a 
virus  thiit  has  a  specific  action  on  the  peripheral  nerves, and  like  some 
others,  first  and  chiefly  on  the  nerves  of  the  legs,  but  with  a  greater 
affinity  for  the  vaj^'us,  especially  for  its  cardiac  branehes,  than  most 
others.  Although  invariably  associated  with  the  presence  in  the  blood 
of  a  special  organism,  the  absence  of  this  in  the  vicinity  of  the  lesion, 
taken  in  conjiinclion  with  modem  reseitrches  in  bacteriology,  makes 
it  probable  that  the  virus  is  a  chemical  substance  produced  by  the 
organism  in  its  growth.  This  brings  the  disease  into  close  a£&oitT 
with  some  other  forma  of  multiple  neuritis,  on  which  it  throws  suffi- 
cient light  to  justify  this  somewhat  full  account  of  a  malady  that  is  not 
likely  practically  to  concern  many  readers.  If  we  regard,  as  a|>pa- 
rently  we  must,  the  cardiac  failure  as  the  result  of  the  cardiac  neuritis, 
and  the  dropsical  effusion  as  the  combined  result  of  this  and  the  local 
trophic  and  vaso- motor  influence  of  the  neuritis  (to  which,  perhaps, 
the  change  in  tho  blood  sbould  be  added),  we  hare  a  remarkable  iUus* 
tration  of  the  extent,  variety,  and  degree  of  the  secondary  processes  of 
disease  which  mutliple  neuritis  may  produce. 

The  Diagnosis  cau  only  be  a  matter  of  difficulty  in  a  very  early 
ease,  or  in  a  patient  who  is  not  known  to  have  been  exposed  to 
the  infection,  or  in  consequence  of  ignorance  of  the  disease.  Doubt 
may  exist,  however,  whether  in  a  given  case  the  malady  is  alcohoUc 
neuritis  or  beri-beri.  Tbe  former  is  probable  if  the  arms  are  involved 
at  the  same  time  as  the  tegs,  still  more  if  they  suffer  first ;  also  if 
pains  aro  severe,  oedema  ali&eut,  and  the  heart  unaffected.  The  con- 
verse would  make  the  endemic  umlaJy  probable.  Beri-beri  has  cer- 
tainly btvn  intonsilied  by  alcohol  in  some  cases,  and  tbe  symptoms 
then  presented  are  a  combiniitiun  of  the  two, — jnuus,  associated  with 
Die  weakness  and  enliirgcineut  uf  the  heart  and  the  widespread 
tendency  to  dropsical  effusion  met  with  in  beri-l>eri.  In  most  cases  some 
other  indication  of  the  inrtuenccoE  alcohol, especially  eulargementof  the 
liver,  will  assist  the  diuguoEsis,  From  other  forms  of  multiple 
neuritis  it  is  unlikely  that  the  diagnosis  would  have  to  be  made. 
From  affections  of  the  spinal  cord  the  distinction  (chiefly  needed  in 

*  Also  Oifata  (IB^)  and  otbcrs.  Tbey  have  a)»o  been  foucid  spuriiigl^  io  UiO 
org«&t,  even  in  tbo  spinal  cord,  irhicb  U  ooinmonlj  free  from  duietue. 
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dw  linmic  "  dry  "  variety)  depends  on  the  poinU  alroady  mcDtioned 
in  the  account  of  multiple?  Deuritis.  Acute  cases  with  unielt  oedema 
vtd  wtsibiess  of  the  heart,  and  enlargement  of  the  right  side,  may  be 
ini>tiWn  for  primary  heart  disease ;  but  if  the  symptttnis  of  beri-beri 
ire  taowD,  the  affection  may  be  recognised  by  the  absence  of  any 
tii'linitions  of  primary  valvular  disease  ;  while  an  eiamination  of  the 
l^  wiU  reveal  1  he  wi»aline«a  of  the  flexors  of  the  foot  and  lessened 
ti*rtilt*  Mosibility  in  the  skiu  over  them. 

Trfotmtnt  — Beri-beri  is  one  of  those  diseases  for  which  it  is 
probable  that  a  method  of  at  least  jtropbylaotic  inoculation  will  be 
4iic«>Ti?red  in  the  future.  At  present  the  destruction  of  the  organisms 
b»  disinfectiag  agents,  or,  better,  the  removal  of  a  person  to  an  uuin. 
ftt-ted  district,  constitutes  the  only  means  of  preserving  him  from  the 
urutinued  entrance  of  the  poison — a  measure  essential  for  successful 
IrBslmrat.  and,  in  many  cases,  all  that  is  really  necessary.  The 
liffliUof  disinfection  are,  however,  reached  with  the  dwelling-house; 
ioii  tlie  ^eat  difficulty  presented  by  the  disease  is  the  manner  in 
»bch  whole  districts  are  capable  of  giving  rise  to  it,  probably  by 
the  iuff^'tioQ  of  the  soil,  which  cannot  be  rendered  iunocuous. 
B«ireTer»  even  within  the  narrow  limits  of  personal  use,  disinfet'tioa 
bft»  achieved  some  remarkable  results,  and  in  few  diseases  has  the 
tight  (it  pathology  given  more  useful  guidance  to  the  band  of  the 
practitioner. 

lumost  respects  the  treatment  of  the  symptoms  of  beri-beri  does 
not  differ  from  that  of  alcoholic  neuritis.  A  special  point,  however, 
ri  that  the  strengthening  of  the  heart  by  digitalis  or  strophanthus  is 
ouPB  often  of  urgent  importance,  and  requires  greater  care  lest  the 
ia:Me  fibres  be  overtaxed.  Small  doses  should  therefore  be  given — 
thn>e  or  at  most  fire  minims  of  the  tincture  of  digitalis.  Bodily 
PMt  ii  of  paramount  importance  to  the  weak  organ,  in  order  that 
Ibi're  may  not  be  any  demand  on  its  energies  for  other  work  than 
Uul  involved  in  the  maintenance  of  what  may  be  termed  static 
DQtritiou,  and  that  it  may  be  spared  the  increased  work  necessi- 
tltpd  by  muscular  exertion.  Strychnia,  quinine,  Ac,  may  do  good, 
their  use  in  this  disease  does  not  differ  from  that  in  the  more 
lonns  of'  multiple  neuritis. 
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removed  as  leprosy  may   seem  to  be  from  the   malady  last 

ibed,  both  by  its  general  character  and  extremely  chronic  course, 

^  certdlnly  also  an  endemic  disease  ;  its  cause  must   be   sought 

*J>  Wl  influeDces  ;  and  it  agrees  with  beri-bori  in  the  nature  of  that 

"^HeBce.     Since  the  researches  of  Carter,  Hanson,  and  Neisser  have 

P^M  the  constant  presence  of  a  specific  bacillus  Ln  all  tbe  new  forma- 
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tiotiB  mt'i  with  in  the  diseasp,  their  o}:»servatii»ii«  liavp  rcreirt^d  nTinndi 
corrobomtioii ;  the  disoase  was  indeed  one  of  the  first  to  he  proved 
depend  on  living  organisms.  The  virus  resembles  that  of  lieri-bei 
being  transmissihle  from  individual  to  individunl,  hut  difft-rs  in  H 
capability  of  passage  hy  iuhcritance,  in  the  less  readiness  with  which 
it  pas.-.en  from  person  to  person,  and  in  the  extreme  slowaenB 
whieh  it  commonly  develops  to  the  degree  necessarj  to  c&i 
symptoms.  Years  may  elapse  after  the  last  possible  exposi 
before  distinct  symptoms  of  leprosy  appear.  In  the  case  from  wl 
Fig.  62  was  taken  the  sufferer  was  a  European  of  healthy  parent4i| 
who  could  not  have  been  infected  within  ten  years  of  the  first  »yi 
ptoms.  In  one  case  of  infection  from  adult  to  adult,  nine  yei 
elapsed  after  the  death  of  the  leper  before  the  man  who  had  lii 
with  him  began  to  suffer.  When,  ind-ed.  a  large  quantity  of 
virus  is  received,  the  malady  develops  much  more  rapidly. 
leprosy  differs  from  beri-beri.  and  from  most  other  forms  of  mulli] 
neurit  is,  in  the  fact  that  although  intiamnuition  of  many  nerves 
frequently  a  part  of  the  disease,  it  is  not  an  essential  part  oi 
constant  feature  of  the  a.ffectiou.  On  the  contrary,  it  ia  only 
of  an  extensive  series  of  lesions,  inconstant,  not  only  in  its  oc< 
rence,  but  in  its  seat  and  extent.  It  characterises  a  special  varii 
of  the  disease,  the  "  anassthetic  leprosy  '*  in  which  not  only  areas 
the  skin  become  insensitive,  but  the  ends  of  the  fingers  may  sut 
such  an  impairnieut  of  their  mitrition  that  they  are  lost.  Mureoi 
as  we  have  seen  in  the  introductory  section,  the  want  of  strict  syi 
nietry  is  associated  with  an  important  difference  from  the  symmetrical 
forms — the  neuritis  is  not  a  parencbyniatous  or  degenerative  form, 
but  is  a  perineuritis  and  interfilitial  neuritis,  and  the  daniugi;  to  the 
fibres  is  sccimdary.  This  change  in  the  connective  tissue  is  an 
ciated  with  the  actual  presence  of  the  organisms  in  it.  The  neui 
thus  seems  to  be  due  to  the  direct  action  of  the  bacilli  on  the  afft.t< 
tissues,  and  not,  as  in  Ijeri-beri.  to  a  virus  circulating  in  the  blood- 
not  to  a  pntduct  of  the  organisms,  but  to  the  organisms  themselves 
This  fact  enables  ua  to  uudeistund  better  its  peculiar  features,  and 
especially  ita  irregular  distribution;  the  iiiflanimatiou  occurs  where 
the  organisms  hupfjea  to  fix  themtelves  in  the  connective  tissue,  and 
although  certain  comuiun  couJiiions  on  the  two  sidcH  may  determine 
a  partial  corre8|joii deuce  in  the  nerves  affected,  there  is  not  the  srm- 
metry  that  results  from  an  action  on  like  structures  on  the  two  sidea, 
equally  accessible  to  the  virus.  In  this,  and  iu  its  c<muective-tissup 
Scat,  the  neuritis  of  leprosy  resembles  the  more  isolated  neuritis  of 
syphilid,  rather  than  the  common  varieties  of  the  multiple  form.  ^ 
Tlip  Bymptoma  of  the  malady  are  extensive  and  various,  but  only  thofl 
that  consist  in  dentngement  of  the  functions  of  the  nervous  system 
concern  us  here,  and  it  is  alike  needless  end  impracticable  to  describe 
the  others.  ITie  nervous  nymptoms  of  leprosy  dcp«'nd  almost  exclu^ 
sively  on  inflammation  of  the  nerves.     These  symptoms  are  muse 
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TMtin^  ant!  anfiEsthcsia,  ^roBA4i*i  in  degree  towarda  Ihe  extremities  of 

th>-  limb«,  but  more  or  Icgs  irregular  in  situAtioD  and  in  the  region  of 

the'  dintributioii  of  nerve-trutiks,  which,  if  aoc^sBible,  are  obviously 
1.  The  symptoms  are  not  confined  to  the  limbs,  but  are  also 
ill  in  the  face,  where  an  affection  of  the  fifth  nerve  may  eauge 

wiawthcsia,  and  movement  may  suflFer  from  involvement  of  the  trunk 

of  the  fa^'idl  nerve,  so  that  the  eyelids  cannot  be  completely  rloaed. 

The  form  of  sensibility  that  is  impaired  also  varies  ;  sometimea  touch, 
lUL's  |»ain  is  b'ssened  in  greater  degree,  but  usually  all  forms  are 
iffd  to  some  ext»fnt.     The  legs  often  suffi-r  before  the  arms,  but 

kipM:ial  order  of  affection  cannot  be  distinguished.     There  may  be 

'  i-ant  tingling  sensations,  but  pains  are  usually  trifling-,  perhaps 

the  process  is  extremely  chi-onic.     In  sorao  cases  there  may 

b?  »erere  pain  in  the  position 

of  the  nerves  or  deeply  seated  in 

tW  limbs.      The  inequality  of 

tbcuffuction  of  the  fibres  of  the 

M«H'  nerve  is  shown  by  the  fact 

tlut  the  knee-jerk  may  persist  .^F^^^^H  R. 

dtliough  the   extensors   of  the 

koft  are    partially    parulysed. 

Fig.  61  shows  the  distribution 

ofamesihesia  in  the  hands   in 

I  ffell.uiarked  example  of  this 

diMuo  wliich  came  under   my 

oWrvatioD    some     years     ago* 

Thp  pali«-Dt    was   a   creole   of 

Mwritius,   who    had    come    to 

EnijUnd  in  early  childhood,  and 

prM«fit4*d  the  first  distinct  ^ym- 

Irt^to*  at  twelve  years  of  age — 

t^ugeftin  the  pigmentatiou  of 

^ilkii),  aneefitliesia,  and  mus- 

cnW  wasting.       Thev  steadily      Fio.  CI. — DiniributioTi  of  antp^flipsia  in  n 

rarrewed  during  the  next  four  ^n.votieproty.  The  bUck  area,  iudicie 

.  ,      -  ,.  the  losfl. 

j^ftrt,  the  auflcsthesia  extending 

«»ch  half -year  from  one  finder  to  another.  There  was  also  scattered 
«»»itbe«ia  of  the  legs  below  the  knee.  As  the  figure  shows,  the  loss 
ftfiOMition  does  not  correspond  in  area  to  nerve  distribution.  This 
fltpend*  on  the  fact  that  even  when  all  the  nervea.  including  those 
"f  Uie  Angers,  are  diseitsed,  all  the  fibres  may  not  be  destroyed  in  any 
Ofl»  nerve,  so  that  some  sensibility  exists  in  each  nerve  area.  Various 
P«fVHr(,ions  of  sensibility,  spontttnoous  "  dysaesthesiEe,"  tingling, 
i^^nnicdtion.  and  the  like,  muy  pi-ecede  the  loss.  The  latter  usuiiUy 
(x^tt  gia#lually,  but  sometimes  so  suddenly  as  to  suggest  some 
'*wailary  vascular  lesion,  hjemorrbage  or  throtuboais.  in  the  vessels 
ot  uo  nerre  that  is  the  seat  of  the  process — a  possible  result  in  its 
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earlv  and  most  active  binge.  It  must  1>e  rempinbered  that  In  nil 
iufiuiunmtions  of  the  sbeath  aud  interbtitial  tissues  this  proeeeils  t> 
a  considerable  degree  before  the  fibres  of  the  iierro  suffer,  and  thus 
sudden  loss  of  sensibility  does  not  show  that  the  nerve  was  previouslv 
healthy.  Tins  occasionally  sudden  onset  is  of  much  practical  import- 
ance ;  one  case  was  sent  to  me  from  a  place  in  which  the  diseaae  is 
endemic,  hy  a  doctor  well  iicquainted  with  it,  who  had  not  suspected 
leprosy  because  the  anaesthesia  eauie  on  almost  suddenly. 

Accompanying  ansesthesia  there  is  usually  some  muscular  wasting, 
wbicb  may  be  great.  lu  the  case  fij;ured  it  was  considei able,  although 
only  in  the  small  muscles  of  the  hands  was  it  compamMe  to  that  of 
pro^essive  muscular  atrophy.  The  electrical  excitability  of  the  mus- 
cles was  greatly  lowered  to  each  current,  and  this  is  perhaps  the  most 
common  condition  ;  either  tlie  damage  to  the  nerves  is  so  chronic  that 
the  fibres  undergo  slow  cbanges  pari  passu  with  those  in  the  nerves  and 
their  endings,  or  the  patient  comes  under  obaerration  at  a  late  st&ge 
in  the  local  affection,  at  which  the  changes  present  in  tbe  early  stage 
have  disapjjcared ;  sometimes,  indeed,  all  irritability  has  vanished. 
In  eases  that  are  seen  soon  after  the  ousct  of  the  lesion  of  the  nerves, 
there  may  be  the  reacitlun  of  degeneration  in  the  muscles,  either  partial 
or  complete,  and  there  is  often  a  conspicuous  exaltation  of  the  mechani- 
cal irritability  of  the  nerve-trunks.  When  ihe  facial  nerves  are  affected 
-this  may  be  well  seen,  and  may  resemble  that  met  with  in  tetany.*  The 
thickening  of  the  nerve  may  be  felt  when  that  wliich  is  affected  is 
accessible.  The  state  of  myotatic  irritability  varies  according  to  the 
distribution  of  the  neuritis  ;  it  is  lost  at  places  where  the  aenaoiy  or 
motor  fibres  are  involved,  but  those  supplying  the  front  of  the  tliigh 
and  its  muscles  often  escape,  and  the  knee-jerk  is  preserved.  Anchy- 
losis of  the  joints  may  occur,  as  in  other  forms  of  neuritis. 

Tbe  "  mutilations  "  of  leprosy,  by  wliich  the  ends  of  the  fingers  and 
toes  are  lost,  are  also  regarded  by  some  as  a  consequence  of  tbe  neuritis. 
The  numerous  other  symptoms  of  the  disease  are  independent  of  the 
nerves  (except  perhaps  the  pigmentation  of  the  skin),  and  are  beyond 
the  province  of  this  book. 

The  neuritis  of  leprosy  is  typically  adventitial  (Fig.  62).  The 
primary  aheath  and  the  secondary  eheuths  ot  the  fasciculi  are  greatly 
increased  in  thickness,  and  consist  of  nucleated  fibrous  tissue  arranged 
concentrically  (a,  b).  From  the  sheath,  tracts  extend  into  the  inte- 
rior of  each  fasciculus  (i),  isolating  the  groups  of  nerve-fibres.  The 
increase  of  tissue  even  extends  between  the  fibres  themselves  (c),  and 
these  undergo  slow  wasting  ;  many  of  tbe  fibres  in  the  figure  are 
seen  to  be  distinctly  narrower  th;iu  normal.  The  concentric  growth  of 
fibrous  tissue  may  even  invade  the  whole  area  of  the  fasciculus,  all  the 
neiTc-tibres  perishing  before  it  (d).  The  characteristic  bacillus  of 
leprosy  is  fouml  abundiintly,  in  recent  cases,  in  the  new  tissue  of  the 
nerves.  Peculiar  cells  are  met  with,  infiltrated  with  the  organisms. 
•  Scbalise,  '  Dent.  Arch.  f.  kliu.  Hed..'  ISS8,  fid.  xUii. 
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rons  tifi«ne  develops  and  contracts,  the  b&cilli  seem  to  perish, 
uid  altinnAtelr  can  no  longer  be  discovered. 

The  diignosis  depends  on  the  occurrence  of  irregular  areas  of  antes. 
i^ttuky  ^nerallr  associated  with  irregular  patches  of  pigmentation 
kni  psllor  in  the  skin,  and 
ofttrQ  vith  muscular  atro- 
jtbr,  JQ  a  person  who  has 
kpen  exposed  to  the  risk 
of  infection,  generalljr  by 
Kanntr  liced  iu  a  district 
ID  vhich  the  disease  is 
etidemic,  The  irregularity 
pf  diftribution  and  the 
n  of  considerable 
changes  suf!i- 
6eni\j  distinguish  it  fnum 
other  forms  of  neuritis. 
Theipinal  affections  with 
vhtcfa  the  mixed  anses- 
tbeua  and  wasting  arc 
noft  likely  to  be  con- 
fwndrd  are,  as  Schtiltzo 
h&i  pointed  out.  cases  of 
iTrin;rf>-niy elia  in  wh i ch 
liif  distf'oaion  of  the  cen- 
tnl  cariiT  damages  the 
pey  matter,  and  may  cause 
rimilar  symptoms  of  irre- 
pkr  distribution.  But 
IhflM  are  limited  to  the 
mu;  and  if  the  legs 
«^er  it  is  in  a  different 
war— as  simple  paraplegia 
»illi  excess  of  myotatic 
imt»bil»|y  that  may  go 
n>  to  spasm. 

The  prognosis  of  the  dist^-ase  in  the  simple  an»stbetic  form  is  grave 
™1.T  when  the  sufferer  is  still  exposed  to  fresh  infection,  or  iu  cases  of 
•"Midrtable  severity.  But  it  must  be  remembered  that,  jusi  as  the 
^MiMe  may  develop  long  after  exposure  to  its  cause,  so  it  may  slowly 
Uicn-ase  for  a  long  time  after  this  exposure  has  ceased^ 

Th«  treatment  of  the  affection  is  Iteyond  the  scope  of  this  work ;  in 
•>fe.r  IB  the  nerve  symptoms  require  special  measures,  those  are  the 
i^«  &8  in  ordinary  neuritis.  A  trial  may  be  made  of  the  stimula- 
^  of  the  muscles  by  whatever  form  of  electricity  they  wiU  respond 
^^  ft&d  of  the  auicslhetic  areas  iu  the  skin  by  the  wire  thrush  and 
wMi«m. 
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Via.  02.— Sccti'^ni  of  ncrvM  ftom  a  case  of  anwi- 
tbelic  Uproay,  uudt;r  the  care  of  Dr.  Buxzard. 
A.  median  nerve  at  wriitxfi;  b,  portion  of 
snme  more  highly  inagniticd;  c,  purt  of  a  Ivm 
disfiued  faacti-ulns  fruin  the  ulnar  nerve;  D,  a 
imall  fasciculus  from  median  in  which  the  con- 
centric flhres  have  iovadod  the  .vhole  area  ot  the 
fftsciculus. 
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PART   III, 
DISEASES    OF    THE    SPINAL   CORD. 


INTRODUCTION. 

AyJTOMT  OP  THE  SPIRAL   COSD.* 

The  spiual  cord,  it  will  he  remembered,  is  much  shorter  than  the 
spiiml  cauiil,  rcMiubitig  only  to  the  secuud  lumbar  vertebm.  Hence  ibe 
nerve-roots  descend  to  their  ford.mina  of  eiit.  The  lower  the/  arise, 
the  longer  is  their  iutra-spiual  course.  All  those  below  the  second 
lumbar  pair  leave  the  citnaJ  below  the  lowest  portion  of  the  cord.  It 
is  cufitomarv  to  hj>eak  of  the  |jortion  of  tho  spiual  cord  from  which 
each  pair  of  nerves  arise  aa  the  corresftonding  *'  segment  "of  the  cord. 
The  segments  are  longest'  in  the  doraul  region,  and  shortest  in  the 
lumbar  enlargement.     They  are  also  called  *'  metamerea/' 

The  only  parts  of  the  spinal  column  that  we  can  usually  feel  are 
the  vertebral  spines.  Many  of  these  are  not  on  a  level  with  the 
bodies  of  their  vertebrte.  It  is  important,  therefore,  to  know  the 
relation  of  the  spines  to  the  Vwdies  of  the  several  rertebrffi,  and  of 
these  to  the  origin  of  tbe  neVves.  These  relations  are  shown  in  the 
accompaiiviug  figure  (Fig.  63). 

Of  the  Membranes,  the  pia  mater  closely  inrests  the  surface,  and  is 
continuous  with  tbe  tracts  of  connective  tissue  that  }>a)?s  within  the 
substance  of  the  spinal  cord.  It  is  also  prolonged  aloug  the  nerve- 
roots  as  their  sheatbs.  Tbe  arachnoid  forms  a  much  less  dose  invest- 
ment. The  dura  uiater  is  not  in  contact  with  the  bones,  as  it  is  m  the 
cranium,  but  a  layer  of  fat  and  a  plexus  of  large  veins  intervene 

•  The  following  outline  of  the  anntomy  o(  tbe  spinRl  cord  is  intended  merely  to 
place  before  the  reader  ihoic  points  ihiit  ire  e»»cntial,  or  likely  to  become  in,  for 
nndertttanding'  the  fanctioni  of  the  organ  and  the  srmptomi  of  tti  ditease.  It  doet 
not  profui  to  be  exhauitive  even  in  oniline,  and  ii  deiignedly  kept  ai  free  aa 
poaiible  from  whatever,  in  either  the  aubstance  or  terminology  of  recent  icieitcep 
does  not  come  within  tbe  scope  of  those  objects.  Many  of  tbe  results  rfached 
by  modem  iovcsti^tors  are  mutunlly  incompatible,  and  where  a  choice  bn»  been 
neeesaary  the  observers  have  been  followed  who  possess  the  greatest  authority 
and  who#e  conclations  best  agree  with  facts  previously  ascertained. 
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the  two.  It  thua  forms  a  lo^se  Bbeath  for  the  cord, 
uil  rariations  in  the  auiuuDt  of  blood  io  the  plexuses  outaide  it 
pemitcorresponding  (but  inverse)  voria- 
twai  of  the  amount  of  cerebro-spma 
fluid  Tilbiu  it.  An  extension  of  the 
(Itira  iriater  [•assee  along  each  netre-root 
U'l  blends  with  its  sheath. 

SncCTUEB   UF   THB   SpIKAL     CoED. — 

Tiegeiiernl  form  of  the  cord,  the  eularge- 
neots  it  presents,  and  its  constitution  of 

•Iiife  and  grev  aubbtauce,  are  too  well 

ktiowa  to  need  description   here.      The 

wAifr  fuhstanee  surrounds  the  ^rej,  ex- 
^e\A  at  the  two  points  at  which  the 
pofterior  boms  come  to  the  surface 
(Fig.  64).  it  consists  of  inedultated 
tj^rrc-fibres,  chiefly  longitudiiml.  The 
pfwitirior  cornua  isolate  the  posterior 
ooiQiiius  from  the  rest  of  the  white  fub- 
•tioce.  These  columns  are  8e[»arated  by 
«"  posterior  median  septum  "  of  connec- 

tve  tissue,  and  a  little  distance  from  this 

ftDdtber   incomplete   septum,  ''posterior 

inloriuediato  sfjttuui,'*  corresponding  to 

s  dejiTessioa  ou  the   surf;ice,  niark^  off 

t  portion  next  the  median  septum,  the 

"postero-median  coluuiu,"  or  "column 

of  GoU."   from  the  part  next  the  po3- 

tnior  horn,  "  postero-external  column," 


FM.n.— Diagram  (fmnied  frora  an  onginnl  in- 
TMi^iti.m)  tUowing  tlip  rnlntioa  of  Ihe  vcrte- 
^l«|iiae«  t<i  their  ixxliei  arid  to  the  origin  of 
lUicTcnil  nerve-roots.  It  will  bo  seen  that 
tl<«  etiiji  of  the  vfrtehnd  tptnea  are  opposite 
te  nidilie  of  t>ieir  owu  bodies  only  in  tlio 
loBiUr  rvgion ;  tiiey  corr>  ipoiid  to  the  lower 
•^ol  their  o«ii  bodii-*  in  the  cervical  and 
(Wla«l  two  dormal  vrrUbra,  and  to  the  tipper 
^n  (4  the  bi>dy  below  in  the  rest  of  the 
^oM  region.  Each  cervical  ipjne  is  rearlj- 
'>Pfw«il«  the  lower  roota  of  the  nerve  below ; 
^  'fffbr*  pr'>roincn«  ia  opp(Hiit«  the  Brat 
*"*!  rou,  and  from  the  3rd  to  the  lOth 
""Wil  the  Bpinea  correspond  to  the  aecond  r<K>t 
"^wi  the  nth  iipiop  corr^-spmida  to  the  lit 
••^  Sod  lumbar  nerves  the  12th  to  the  3rd, 
^  tad  ^tb:  the  1st  lumbar  to  the  lat,  2iiil 
P"^  8ril  lirral  nerrca,  while  the  top  of  the  cord 
"oppiiite  the  apper  part  of  the  Znd  lumbar. 


or 


cohimn   of    Burdach,"   the   part  of    which    next    the 


cornu 


i»  called  the   "posterior  root-eone,"  because    many    fibres   of    the 
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posterior  root  pass  through  it.     Tlie  rest  of  the  white  vubetanoeia 
divided,  in  the  middle  liuo  in  front,  hy  the  anterior  median  flBflan^ 


Via.  64. — ntfi^mm  of  «  section  of  the  ipniftl  r«rd  in  the  c«rvicHl  region,  A.  Cn 
BTitcrinr  coinuD'Hsiiret  P.  c,  posterior  coimnURure;  i.  g.  9.,  intertxodiatc  groj  tab- 
BtHHCo;  p.  cor.,  potU-rior  roruu;  c.  c.  p.,  L'nput  cornu  posteriorii;  L.  L.  L.,  Ut«nd 
limiting  Ujer;  A.-L.  A.  T.,  Hnttro-laterRl  ascending  tract,  wtiicb  extends  along^  the 
periphery  of  the  oord. 


down  wliieb  the  pia  niator  and  blood-TeBSols  pass,  and  at  the  bottom 
of  which  is  the  anterior  or  white  commisaiire.  Between  the  anterior 
median  fissure  and  the  poatorior  cornu  the  white  substance  is  con- 
tinuous and  undivicied,  extendiuij  round  the  front  and  side  of  the 
cord.  It  is  artiiirially  iHvided  into  an  anterior  and  a  lateral  column, 
the  line  of  division  being  the  outermoBt  of  the  anterior  nerve-roots, 
which  pass  through  the  front  of  the  cord  ;  but  there  is  no  correspond- 
wg  distinction  of  structure,  and  hence  it  is  often  termed  the  '*  antero* 
latenil  column." 

Tlif  white  Ruhstance  raries  in  amount  in  different  parte  of  the 
cord,  Imt,  as  a  wholf,  IpHsens  gniduallj  from  above  downwards  (see 
Fig.  65).  It  is  everywhere  composed  of  mednUated  nerve-fibres, 
which,  however,  possess  no  nenrilemma-shpatb.  In  carmine-stained 
sections  the  axis-cylinder  is  seen  within  each  fibre,  not  always  in  the 
oeutre,  and  around  this  are  concentric  cloudy  lines  due  to  the  irregular 
refraction  of  the  white  substance. 

Between  the  fibres  is  a  peculiar  substance,  the  "neuroglia"  or 
nerve-cement.  It  appears  to  conaiBt  of  fine  fibres,  which  form  a  net- 
work, embedded  in  a  finely  granular  or  homogeneous  matrix.  At 
their  intersections  are  peculiar  cells  consisting  of  a  nucleus  and 
small  cell  body  (**  glia-oella,"  "cells  of  Deiters ").  The  fibres  are 
generally  i-eparded  as  their  processes,  but,  according  to  Banrier  and 
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Weig(>rt,  the  celU  are  flattened,  without  processes.    This  neuroglia 

ii derelojteii  fruiii  the  same  (epithelial)  embryologtcal  elements  as  the 

iMrre*8tructare8 — an     i  mpor  tan  t 

Wt,  because    it    enables    ua    to 

Bwl^ntand  the  fact  that,  in  de- 

bci'nv  development  of  the  nerve- 

»t;tictares,  the  neuroglial  tissue  is 
ooi^iTeiiianiouni.  Butitsdiffer* 
atiatiuD  in  development  involves 
kilo  its  cbeoiical  nature,  since  it 
CQOiuts  of  material  like  that  of 
bir  or  horn,  and  henoe  called 
"neurokeratin." 

The  Qerve-fibres,  thus  oon- 
oerted,  Ue  in  a  i-oarser  network, 
furmwl  by  brtinohing  proc-esses 
U  lepta  that  pro(«ed  inwards 
fron  the  pia  mater.  In  these 
vpta  blo<>d*vesflel8  run.  and  some 
in  occupied  by  ntL-rve-Bbres  that 
lure  a  horizontal  course.  The 
ie|}(a  consist  of  fine  fibres  from 
tbe  pia  tn^ter  and  of  neuroglial 
Uikterial.  wbich  forms  also  a  layer 
bftite«n  the  membrane  and  the 
»rne-fibres  in  the  intervals  be- 
tw<«eu  the  septa.  This  layer  varies 
(uiuiiii'rably  in  thickness.  Many 
»f  tbe  septa  pass  through  the 
»bite  subtftanoe  to  join  projec- 
''«Qi  from  the  grey  sub&tatioe, 
■hich  c&Oiic  the  irregularity  of 
^OQtiine  of  the  ktter.  Th(>8e 
{■vocewes,  outside  the  neck  of  the 
Meriorcomu.arebioad,  and  join 
fAch  other  bO  as  to  form  a  sort  of 
•^work,  the  meshes  of  wbich  en- 
^colaiuBS  of  nerve-fibres.  This 
wmlleJthe  "  lateral  n^licular  for- 
'"»tioo"  (Fig.  64,  right  side;  also 
65.C2-8).  The  substance  of  the 
B^lkbebiud  thecaput  is  sometimes 
^'^>Iteaupin  the  same  way— the 
"("Oit^jrior  reticular  formation." 

The  yrty     auhatanee  varies   in 
»^l>^»ud  size  in  different  parts   J'*^- ^'5.— ni.ffnim  showing  the  mUtiv* 
iif  lU        IV-       1  ^   ■      ^t  •'"  """  «'"»P«  «'  the  cord  sud  grey 

"i  Um:  cord,  being  largest  in  the      matter  at  different  leveU. 
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cerrical  and  lumbar  swellings,  aod  corresponding  to  thonumWr  &n<l 
Bize  of  the  nerve-roots  given  off.  The  variations  in  shape  and  a'wy 
are  indicated  in  the  aocompan^ing  figure  (65),  and  will  be  re^dilr 
understood  hy  an  examination  of  this.  The  division  into  ant^^rior 
and  posterior  boms  or  cornua  is  familiar.  The  part  on  each  side 
that  inU'rveues  between  the  two  boms  may  be  conveniently  termt^ 
the  '*  intermediate  grey  suVjstauue  "  (I,  g.  s.  in  Fig.  64).  In  tbe  dorsal 
region  a  projection  from  tbis  extends  into  the  lateral  column  (Fig.  65, 
D  2,  b,  and  8),  and  hus  been  termed  tbe  **lateral  bom").  It  is  customaij 
to  divide  the  grey  matter  into  two  varieties,  "  sponffT  "  and  **gela 
tiuouB.'*  Tbe  latter  forms  a  oap  on  the  posterior  born,  and  a  layer 
immediately  around  the  central  canal,  and  is  named  on  orcuunt  of 
its  naked-eye  aspect.  The  spongy  substance,  which  forms  the  rest  of 
the  two  cornua,  consists  mainly  of  an  excessively  fine  felty  network 
of  very  narrow  medullated  nerve-fibres,  naked  axis-cylinders,  and  6n€ 
nerre-fibrilloo  wbioh  arise,  in  ]>art  at  least,  from  the  bmnching 
proceases  of  the  nerve-cells,  and  perhaps  in  part  by  a  division  of  tha 
axis-cylinders  of  the  nerve-fibres.  It  also  contains  small  cellular 
bodies,  which  vary  in  size  and  shaj^e.  Many  are  angular  with  pro- 
cesses, and  are  probably  of  nervous  function.  These  structures  aro 
embedded  in  a  sup]>ortiug  neuroglia.  Through  it  course  many  larger 
medullated  nerve-fibres,  passing  to  or  from  the  white  columns  an 
nerve-roots.  In  it  also  lie  many  nerve-cells  of  various  sizes.  Those 
in  tbe  anterior  comu  are,  for  the  most  part,  large  "  ganglion-oells  ;" 
each  contains  a  large  nucleus,  and  usually  a  mass  of  pigment,  and 
sends  out  several  processes.  One  process  is  continuous  with  the 
cylinder  of  a  nerve  fibre  (Fig.  66),  und  can  be  sometimes  inosC  in 
a  fibre  of  an  anterior   root  (Fig.  67).     The  other  pror^se<(,  af^r  c 
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Fio.  66 — ^A  nerre'eell  from  the  nntcHor  ooroa  of  th^ 

vpioftl  cord  of  tana :  a,  unbrmnched  jirtsceas  becomin;^- 

the  ■xi«-ryUiider  of  a  uorvc-flbre;   A,  pigment  niiui. 

(After  GerlHch.) 
Fta.  67. — Nervex  eUn  of  the  anterior  cornu  sending  a  pro- 

CtiM  into  the  «nterior  root.     (Alter  Hciile.) 
TlO.  (5S. — A  fine  Derve.filiro  rtivuiin(f  into  two  pnrtu,  inch 

iif  wliicli  joins  the  plesufl  of  Hbrillic  formed   by  thn 

branching  proc«u«i  of  s  ottrvc'Cull.     From  iLia  vpiiiul  curd  of  mu  ox.     (AfU 

Owlach.) 
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Hno^  or  shorter  course,  divide  and  subdivide,  their  rauiificatioDS 
Hbria;  lost  in  the  spouge-Iike  matrix  of  the  grey  BubBtance,  lu  this 
^BfrAnr  probablj  conDected  with  the  terminal  raniificatiuns  of  nerve- 
^Blre*  (Fig.  63).  Tliese  cells  lie  in  groups,  between  and  thixtugh 
HlAi:h  course  tracts  of  tibrcB,  ehieflj  from  the  anterior  roots.  Other 
^■nw  come  from  the  anterior  commissure,  white  columns,  and 
^p>fteriur  horn.  The  ganglion-cells  are  certainly  motor  in  nature, 
And  give  origin  to  at  lea^t  most,  and  perhaps  all,  of  the  motor  fibres 
^ftUie  spinal  nerves.  Bir<;e.  iu  a  careful  investigation,  found  that 
^Rcach  segment  of  the  spinal  cord  of  the  frog  the  nuu)l>or  of  nerre- 
coDi  in  the  anterior  cornu  tiearly  corresponds  to  the  number  of  fibres 
of  the  anterior  roots  arising  from  that  segment.  Each  cell  is  traversed 
ij  nuuijr  Dervc-fibrillGB,  such  as  are  discerned  in  a  cell-process  or  in 
aiis-eylinder  of  a  nerve-fibre.  These  cross  and  interuiiiigle  in  the 
lie  of  the  cell,  but  pass  along  the  margin  from  one  princess  to 
>ther.  By  this  arrangement  impulses  entering  the  cell  by  one 
mAy  leftvti  it  by  many.* 

arrangement  of  the  nerve-cells  of  the  anterior  comn  is  of  some 

?dcal  importance,  on  account  of  the  frequency  with  which  this  part 

seat  ot  limit'ed  lesions.     They  form,  as  already  stated,  certain 

ips,  but  these  groups  vary  in  different  regions  of  the  cord,  partly 

ider  the  inltueuce  of  the  shape  of  the  horn,  partly  irrespective  of 

I.  and  they  even  vary  in  parts  of  the  cord  that  are  near  together. 

ey  are  ittfluenred  by  the  course  of  the  tracts  of  fibres  of  the  ante- 

irroutts,  which  uiay  pass  through  a  group  and  break  it  up  into  smaller 

groups,  although  iu  a  neighbouring  seutiou  it  is  undivided  (see  Fig. 

ihe  cervical  groups).     Hence  very  different  descriptions  have  been 

of  these  groups,  and  the  process  of  distinction  has  sometimes 

carried  too  far.     The  groups  that  can  most  readily  be  recognised 

the  following  : — In  the  inner  anterior  angle  of  the  cornu  is  a  small 

the  imter  or  median  group.     This  is  one  of  the  smallest,  and  is 

>me  jMii-ts  of  the  cord,  especially  iu  the  lumbar  region.     A 

group  lies  near  the  anterior  edge  of  the  horn,  in  the 

or  a  little  to  the  outer  aide  of  the  middle,  the  anterior  group. 

itemal  to  this,  iu  the  outer  extremity  of  the  front  part  of  the  horn, 

tfiother   group,  the  aiitero- lateral  group.      These  two  groups  are 


*  Kruotbal.  *  Xeor.  Cent»lbL,'  1800,  p.  40.  Impolscs  may  thus  bo  (tilfuse<l,  even  if 
tlxn  i*  Do  janrtion  of  flbrilln  or  pa«it»gt)  of  impulses  from  one  fibril  to  anothrr. 
'^flbhllvflre  inid  to  be  composed  of  fusiform  dciiients,  unit«d  ut  their  excremitiM 
^taertWeadi  of  the  sabstance  of  which  tbejr  coaiin.  They  brvnk  down,  two  ur 
^"tihaim  aftrr  death,  into  rows  of  fine  ktmuuIcs.  This  iirrongemrnt  provides  a 
■M^Ufiisai  by  which  the  aerva-celU  miiy  conduct  and  difl'use  uiipulse*,  hut  such  a 
*K^ii*t*iii  does  nut  fxclade  (us  has  bciin  as«amed)  t)i«  rciuforcemeut  or  originntiou 
waicti  impnlscft,  und  ibcir  niscovery  Icuvcs  untouclied  the  fui-ta  which  defnnn*trat« 
^  tnj^liic  ioflo'iic^  of  the  cells,  and  the  imtitniT  in  which  they  arn-st  secondary 
tntion.     Thcfc  functions  sru  indic»ted    tiy  facta  of  a  totnlly  differcDt  uuture. 

^thil'f  obtcrvaliotii  (by  a  now   method)  are  uf  great  luportauccj  aud  appetir 
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often  blended,  so  that  the  anterior  group  cannot  be  Beparately  distio- 
guisbedf  as  in  the  right-hand  mid-cerrical  figure.  A  fourth  group, 
usually  the  largest^  lies  in  the  outermost  part  of  the  horn,  behind  its 
front,  usually  in  the  i>08terior  outer  angle;  it  may  extend  inwards, 
halfway  across  the  horn.  It  is  called  the  external  or  po»iero-Uit«rai 
group  (f.*l..  Fig.  69).     These  three  are  the  most  iuiportaot  groups. 


Fio.  00.— Diagram!  of  the  grnnpa  of  nerre-e«Il8  in  tbe  sntorior  oorna.    Groups:*— 

].,  inner  or  medial;  A..  Mnteriur;  a.-l.,  antero>lateral;  r.-L.,  poit«ro*Uter«l;  I.L.P., 
intermediate  lateral  procras  -,  P.  T.  c,  posterior  vesicalar  eolumn  or  tract.  Tbe  two 
niid-fwrvical  aections  are  onlv  a  few  uiilUmotrea  Jtpart,  and  sliow  bow  the  ODt«rior 
^oiip.  aeparate  in  tbe  ou*>,  way  be  blended  with  tbe  antero-Uteral  group  in  «, 
neigbbouring  part  of  tbe  oord. 


There  is  in  some  parts  also  a  central  group,  occupying  nearly  the  centre 
of  the  horn.  In  the  small  coruu  of  the  dorsal  region,  often  no  well* 
defined  groups  can  be  made  out,  but  when  any  can  be  recognised,  they 
are  generivlly  the  anterior  and  external. 

Similar  cells,  usually  smaller  in  size,  and  isolated,  are  scattered 
throujjh  the  intermediate  grey  matter,  and  a  group  of  cells  occupies  ft 
projection  outwards  into  the  lateral  column  in  the  lower  cervical  and 
upper  dorsal  regions.  It  was  termed  by  Lockhart  Clarke  the  inter' 
p^dio-Uzieral  tract.  )>ut  which  is  better  desigiiated  the  intermediate 
proce9$  (or  lateral  hom)^  and  the  cells  the  intermediate  group  (i.  l.  p., 
Fig.  Q^).     Nei-ve-cells  also  lie  in  the  grey  matter  of  the  reticular 
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forro&tions.  lateral  and  posterior,  and  are  BOtnctimcs  described  as 
pecial  groups.  Many  isolated  cella.  medium  and  small  ia  size,  also 
lis  in  the  poeterior  horn.  These  are  prubably  couuected  with  some  of 
tie  fibres  of  the  poitenor  roots.  They  extend  back  into  the  caput 
tornu  posterions.* 

In  the  lower  dorsal  and  upper  lumbar  cord,  from  the  eighth  dorsal  to 
tbeteoood  lumbar  nerves. a  group  of  nerve-cells  lies  in  the  inner  part 
nf  ihis  Deck  of  the  posterior  horn,  the  posterior  vesicular  column  of 
Wkhiirt  Clarke  (sometimes  called  "  Clarke's  column  *')  (p.  v.  c.  Fig, 
^\  see  also  Pig.  78).  Most  of  these  cells  are  fusiform  in  shape,  but 
srt placed  vertically,  so  that  they  appear  round  or  oval  in  transrerse 
vaioD.  and  their  procesaes  are  not  seen.  Soma,  however,  present  pro- 
i  OBnes  that  run  forwards  or  Ikackwards.  Nerve- fibres  pass  into  and  by  it, 
|H  vkich  we  shall  consider  subsequently.  Althoujs^h  this  tract  is  chiefly 
i^kdeTeloped  in  the  lower  dorsal  and  u{>per  lumbar  cord,  a  few  nerve- 
H'ttllsof  similar  character  are  mot  with  iu  tbe  same  position  in  other 
■  ptrts,  and  are  oocasionally  sufficiently  numerous  to  form  a  small 
V  group. 

The   "gelatinous"   grey  matter,  jr^  substance  of  Rolando^  which 

fftrms  a  cap  on  the  post*»rior   horn,  capvt  corww  posterions  (c  c.  p., 

Fig  64).  differs  considenibly  from    the   spongy  substance.     It    has 

Wu  described   as   made   up   of  granules,  but,   according   to   later 

I      mearches,  consists  of   a   peculiar  translucent   material  forming   au 

B'noeaaively  fine  network,  which,  like  the  rest  of  the  neuroglia,  bebaves 

Htonsagents  like  horny  material.    In  the  embryo  it  is  continuous  with 

P  tbitwbich   surrounds   the   central  canal, f  but  from  this  it  becomes 

•eptrated   in  the  course  of  development,     Its  basis  substance  is  thus 

•  of  oearoglial  nature.     Numerous  nerve-fibres  pass  through  it  from 
tb«  posterior  roots,  and   these,  coursing   forwards,   seem  to  divide 
I       i'  into  columns,  as  it  is  viewed  in  transTerse  section.     A  few  sm^ll 
ganghnn-cclls  lie  in  this  gelatinous   substance,  chiefly  on  the  inner 

Pvdf;  it  also  contains  many  minute  cells,  some  of  which  are  thought 
toWnenr'e-cells,  others  to  belong  to  the  neuroglial  tissue  Bundles 
of  vertical  fibres  are  also  seen  in  transverse  section,  and  these  are 

t*>'i<?u  numerous  just  altove  the  caput,  especially  on  the  inner  side  of 
^e  bom.  Most  of  these  are  fibres  of  the  posterior  nerve-roots  that 
wve  ft  vertical  course  for  a  short  distance.  In  Fig.  78  the  -Axis- 
t)liuder8  of  these  fibres  avc  seen  to  lie  clianging  from  the  horizontal 
lo  tbe  vertical   direction,   and  their  relation   to  the   posterior  root- 

*  It  ii  {ceoeralljr  believed  that  their  brnncfainir  processes  enter  into  tbe  plexui  of 
bhrillvig  tbe  gT«^  matter,  and  thu«  connect  theu  cells  witb  tbo««  uf  Ibu  iiut«rior 
'^**,  lad  m\*o  with  fibres  that  crow  by  tbu  posterior  comniiavure  and  form  the 
""''^n^  Htisory  path  to  the  brain.  It  baa  bevu  recently  maintained  tbiit  them  ia 
''^■Huttl  anion  of  the  tibiillaj  in  tbe  grey  unb^tanoe,  bat  that  impaUea  paaa  Irom 
l^'to  asotber  bj  contiguity,  or  Ihrouf^b  a  epeciul  intermediate  ounductinK  niat<-riBl 
'k  ft^  Fovel,  *Cor.-bt.  r.  Sohw.  Aerz./  1889,  Oct.  1st}.     Thla  obwrvalion  ueeda 

t  Cr  Coming.  'Arch  f.  mikroa.  Anat./  xx%\,  1688. 
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fibres  can  be  diBtinctlj  traced,  The  hinder  part  of  the  gelatiuoua 
substance  is  less  donse  in  structure  than  the  rest,  and  is  sometimea 
distinguished  from  it  as  the  *'  spongy  zone.*'*  The  gelatinous  sub- 
stance contains  many  vessels,  running  for  the  most  part  TerticAllj- 

White  Sithgtance. — We  may  now  examine,  in  greater  detail,  the  <^n- 
stitution  of  thu  white  columns  of  thecord,  an  J  the  probable  course  and 
function  of  the  fibres  they  conUiin.  Their  analysis  has  been  greatly 
aided  by  three  facts  :  continuity  of  degeneration,  difference  in  time  of 
development,  and  the  variation  in  the  size  of  the  fibres  of  the  different 
tracts.  1.  It  was  discovere^i  by  Turck  that  in  certain  tracts  in  the 
white  substance  the  nerve-fibrei  undergo  »econdary  degeneration  when 
separated  from  their  cells  of  origin,  a  degeneration  analogous  to  that 
which,  as  we  have  already  seen,  occurs  in  the  nerve-fibred  outside  the 
cord.  2.  lu  the  developing  cord  the  fibres  of  different  tracts  acquire 
their  white  substance  at  different  periods,  and  the  study  of  these 
differences  (first  by  Flechsig  and  later  by  Bechterew  and  others)  has 
not  only  confirmed,  but  also  extended,  the  differential  indications 
afforded  by  disease.  It  enables  us  to  make  a  distinction  between 
fibres  that  do  not  degenerate  separately  or  not  through  a  sufficiently 
lung  tract  to  enuble  us  to  distinguish  them.  The  groups  into  which 
this  method  enables  us  to  divide  the  fibres,  and  the  order  in.  which 
the  uiedullation  takes  place,  are  as  folluw  :— 

(1)  Anterior  and  posterior  root-fibres. 

(2)  "J  /•  inner  anterior  column. 

(3)  >  Grouud-fibres  of  the  )  fKJstero-eiternal  column. 

(4)  )  (.outer  anterior  and  lateral  columzu 

(5)  Lateral  limiting  layur  and  autero-laterai  ascending  tract, 

(6)  Poatero-median  columu. 

(7)  Direct  cerubellar  tract. 

(8)  Lateral  and  anterior  pyramidal  tracts  (which  in  man  are  first 
medullatod  at  the  time  of  birth). f 

8.  The  size  of  the  nerve-fibres  varies  in  different  tracts,  but  the 
full  signifioauce  of  the  variations  has  still  to  be  ascertained.  Even  in 
the  same  tract  of  the  cord  considerable  variations  are  met  with,  which 
probably  corre8|X)nd  to  differences  in  function.  When  a  tract  dege- 
nerates it  is  comraim  for  the  deiji^uoratiou  to  be  incomplete;  fibres 
remain  intact  among  those  tbat  perish  :  this  indicates  a  difference  in 
function,  and  with  it  the  difference  in  size  usually  coincides.  It  is  also 
possible  that  some  of  the  small  fibres  seen  among  larger  ones  may  be 
due  to  the  division  of  the  latter  (Shorriugtou) ;  but  such  division 
has  not  been  actually  demoustraied,  and  is  probably  not  frequent. 
The  variation  in  size  is  from  1  to  25  fj  (rshn^  *<>  Wire  i""^*!*)*  The 
variations  are  especiully  great  in  the  fibres  of  the  pyramidal  tract, 

*  So  tlist  ill  ftome  desi-idptiuiifl  the  pDHlerior  hnrn  is  divided  into  (L)  «poiigy  tab* 
stance  of  the  lioru  tuelf ;  (2)  (^e'atiD<mii  zone  of  the  "  i-ninit,"  suU  ^3J  spougj  ions 
at  the  tip  of  the  liorn.    Sev  Lissuunr,  '  Arch.  f.  Tsjcb./  Ib3& 

f  8e«  ObcrsU'iuer.  loc.  at,  p.  102. 
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ud  it  is  in  th^se  that  ilivision  hiw  been  thought  to  occur.     Those  of 
the  direct  cerebellar  tract  are  uniformly  large,  while  most  of  those  _ 
tbftt  oonstitute  the  postero-median  column  are  atnall.  H 

It  will  facilitate  the  detaile<l  stadv  of  the  tracts  if  we  consider 
fint  those  that  undergo  secondarT  dcgoueration  for  a  conoiderablo 
diiUnoe,  as  our  Icnowledge  regarding  these  is  the  most  complete. 
These  degenerationfi  are  both  ascending  and  descending.     Only  ona 
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fro.  70.  —  Dinarum  of  the  elpmonU  of  the  white  fitb«tane«  at  rariou*  ti-reU 
uf  ttie  •iptttal  cord.  (Mtulilicil  from  Flfchsi^.)  Tlio  pjr«iui^Ul  trat'tn  are 
ihikdrH  by  short  horizontal  linei  ;  the  direct  cert-lH-llur  tract  by  dotii;  tt)« 
pMterior  metlian  oolnina  by  doU,  a«  it  def^encrntft  in  d^aeaK  ot  the  lowett 
ptrt  of  thu  cord  or  of  the  luTvefl  of  the  CAuda  oqiiinnj  tbti  ■mull  circles 
in  the  fort-piirt  of  this  coluinti  irntiotit*'  tlit*  areu  which  d<>i(tMieritte«  in 
diieii«o  of  the  corvicnl  onlnr^fini'nt.  The  iint«ro-Ut<>ntl  aact'ndii)^  tritct 
ii  ^►lown  hv  cnjisc*.  It  ii  not  represented  in  llie  first  cervical  sfCtion 
bec«UH  thfre  «re  no  facts,  iit  pio*eiit,  to  show  its  oxurt  ponition  here; 
it  ^rotni>>W  hea  chttrfly  in  front  of.  nud  between,  tlio  direct  crroht'llsr  and 
p^riUDttUI  tnict.«,  as  o.  3.  The  auteriur  (n^uiwl-ribr*'«,  luluml  ttmittng 
Uyer,  and  pofltero-eKt«rnai  cotuina  are  loft  while.  Fig.  62  aliould  h« 
voiopftred  with  tbia. 
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impoilant  Bet  of  fibreg  degener&tea  downwards  through  a  consideraMe 
extent — those  that  continue  through  the  cord  the  anterior  pyramids 
of  the  medulla.  Thev  commenco  still  higher,  in  the  motor  region  of 
tbe  cortex  of  tlie  cerebral  hemisphere,  passing  thence  by  the  "  internal 
capsule '*  between  the  two  parts  of  the  corpus  striatum,  Ac.,  to  the 
cms  and  pons ;  thej  are  the  chief,  perhaps  the  sole  conductors  of 
voluntary  impulses.  They  are  termed  the  jyyramidal  tracti  because 
they  constitute  the  anterior  pyramids  of  the  medullti.  They  are  shaded 
by  short  horizontal  lines  in  Fig,  70 ;  compare  also  Fig.  64. 

At  tbe  decussation  of  the  pyramids  about  three  quarters  of  the 
fibres  usually  cross  to  the  other  side.  These  pass  down  the  cord  in 
the  lateral  column,  and  constitute  the  lateral  (or  croated)  pyramidal 
tract.  Those  wLich  do  not  decussate,  pass  down  their  own  side  of  tbe 
cord,  in  the  inner  part  of  the  anterior  column,  at  the  side  of  the 
anterior  median  fissure,  and  constitute  the  anterior  (or  direct)  pyra- 
midal tract.  Flechsig  has  found  that  the  decussation  is  subjeot  to 
many  variations.  In  the  majority  of  cases  the  decussating  fibres  are 
between  70  and  80  per  cent,  of  the  whole.  Sometimes  they  con- 
stitute a  still  larger  proportion,  and  in  one  case  (of  60  examined)  all 
the  fibres  crossed  3ometiiues  fewer  fibres  decussate,  only  one  half 
or  even  less  than  half;  in  one  case  35  per  cent.,  in  another  only  10. 
No  case  has  yet  been  met  with  in  which  no  fibret*  crossed.  A  few 
fibres  seem  to  decusHate,  at  least  in  some  cases,  within  the  pons, 
where  the  paths  for  the  tongue,  &c.,  cross  the  middle  line,  since 
slight  degeneration  from  u  cerebral  lesion  has  been  found  in  the 
opposite  pyramid  of  the  medulla  oblongata.* 

The  lattfral  pyramidal  tract  occupies  the  posterior  half  of  the  lateral 
column,  outside  the  posterior  comu.  It  extends  down  to  the  end  of  tbe 
cord,  even  when  it  is  origiually  small.  Hence  those  fibres  that  do  not 
cross  at  the  medulla  must  do  so  lower  down  in  the  cord.  Through  the 
greater  part  of  tbe  cervioAl  and  dorsal  regions  this  lateral  tract  is 
seprtrated  from  the  surface  by  a  narrow  layer  of  fibres,  the  direct  cere' 
hellar  tract.  In  the  upper  part  of  the  cervical  region  (third  cervical 
segment)  this  tract  lies  farther  forwtirds,  so  that  the  pyramidal  trnct 
comes  up  to  the  surface  close  lo  the  posterior  cornu  (Fig.  68,  c.  3), 
and  heie.  if  the  tract  is  small,  there  may  be  a  depression  on  the  sur- 
face. In  the  lower  part  of  the  dorsal  cord  there  is  a  similar  move- 
ment forwards  of  the  cerebellar  tract,  so  that  the  pyramidal  tract 
again  comes  in  contact  with  the  surface  f»o8teriorly  (Fig.  68,  D.  12), 
and,  as  the  e*'rebellar  tract  ceases  at  the  last  dorsal  nerve,  the  pyra- 
midal tract  extt^nds  up  to  the  surface  throughout  the  lumbar  enlarge- 
ment (Fig.  63,  L  4).  The  inner  side  of  the  tract  is  in  contact  with  the 
hinder  part  of  the  posterior  cornu.  near  the  surface,  throughout  the 
entire  length  of  the  lorJ,  but  further  lorwards  it  is  separated  from  the 
neck  of  the  cornu  and  iuteruiediHte  grey  substauceby  a  layer  of  uerve- 
fibres,  termed  by  Flechsig  the  lateral  limititiy  layer  (i..  l.  l..  Fig.  64). 
*  H&dilea  and  SLerriugtou, '  Brain/  vlil,  602,  pi.,  fig.  1. 


sTuuonmB, 


173 


tlie  fibres  of  the  pyramidal  tract,  in  the  dorsal  and  cervical 

degeaeration  reveals  a  few  other  fibres  that  belong  chiefly 

to  tbe  cerebellar  tract.     The  lateral  pyramidal   tract  diminishes  in 

Atse  from  above  downwards  as  its  fibres  end  by  entering  tbe  grey 

^Butter  ;  those  that  extend   lowest  (for  the  leg)  occupy  the  posterior 

^111  of  the  tract  in  the  cerrieal  region.     The  fibres  curve  inwards 
nng  the  septa  that  extend  from  tbe  grey  matter  into  the  lateral 
column,  and  they  enter  the  grey  matter  between  the  anterior   and 
posterior  comua     Thoy  pass  inwards  and  forwards  in  the  anterior 
c^nin,  and   are   then   lost  in  the  complicated  structure  of  the  grey 
natter.     Their  probable  termination  will  be  eonsidered  presently. 
Tlie  anterior  or  direct  piframidaJ  tract  (called  also  the  "  column  of 
*urck  ")  descends  the  cord  in  the  inner 
anterior  cotumn,  adjacent 
'interior   median  fissure.     Its 
«uct  form  and  size  vary;  usaally  it 
lotmds  the  fissure  on  each  side  ;  somc- 
tifflM  it  forms  only  a  small  tract  at 
tke  pnat^rior  |>art  of  the  fissure ;  when 
Isr^,  it  not  only  reaches  forward  to 
U»  front  of  the  cord,  but  may  cause  a 
pixnaiuence   on  the  surface   bounded 

I  Uii  distinct  sulcus.     Its  extent  down 
tbe  cord,  always  less  than  that  of  tbe 
hunl  tract,  varies  according  to  its 
iiie.    It  steadily  lessens  in  area,  and. 
if  Originally  small,  may  not    extend 
IjpjODd  the  middle  of  the  cervical  eo- 
UiK*™^*it ;  if  originally  large,  it  may 
I       Winced  as  far  aa  the  lumbar  enlarge- 
L    aient  (Pig.    71) ;    when   bearing  the 
H   Hot)  pfuportjon  to  the  lateral  tract, 
^  it  ceosei  about  the  mid-dorsal  region. 
Moft  of  the  fibres  pass   through  tbe 
n»l«rior     commissure    to    the   oppo- 
BJt«    Me,    either    entering    at    once 

Ow  grey  matter,  or  passing  first  to  the  lateral  tract.  The  latter 
»  probably  the  course  of  most  of  the  fibres  when  the  pyramidal 
■^enuiatioa  is  small.  Wliether  any  fibres  end  in  the  grey  matter  on 
^  lame  side  of  the  cord  we  do  not  know. 

Dttease  of  the  brain  destroying  the  motor  cortex,  or  the  fibres  which 
^fiiceod  from  it  to  the  pyramids,  causes  descending  degeneration, 
^wallt  limited  (at  least  in  conspicuous  degree)  to  the  reluted  pyra- 
fflWttl  tracts,— anterior  on  tbe  same  side,  lateral  on  the  opposite  side 
■  fFig.72).  But  in  many  cases  slight  degeneration  has  been  also  found 
W  ">  t^e  Uteral  tract  on  the  same  side,  ext+^nding  into  the  lumbar  region, 
Heooe  it  is  probable  that  some  fibres  of  each  anterior  pyr.imid  find 


Fio.  71. —  Aaceiidin^  aud  descend- 
ing degenerfitioTifl  from  m^relitit 
of  tbe  mid-doraal  reg^lon;  tho 
apper  lertioD  i«  from  the  lower 
corv{<>&1,and  showi  tlie  nscending 
degeDortitiou  of  tbe  post.-inedian 
cnliiran  Rpreadinf?  out  n^iiiiist  the 
comiDiMure.  The  otbvr  figure  is 
from  the  lower  dorsal,  and  ibows 
dfgeberatton  of  the  pyramid'*! 
tracts,  anterior  and  Uteral. 


lUeir  way  to  tl  e  lateral  tract  on 
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FlO.  72. — Do«retiJiu^  «Ie^^eiier(ition  of 
lh<f  pyniiiiidiit  trac-u  in  a  ch»6  of 
l)Cini]>Iegia  from  diieave  of  the  right 
rerebntt  littniiphcre.  (From  tec- 
Uoni  prepnred  by  Dr.  Molt.) 


the  same  side,  an<1  descend  to  tbe 
corresponding  limbst  esi>ecially  to 
the  leg.  Tbis  degeneration  of  the 
lateral  tract  on  the  same  side  a« 
the  lesion  is  sometimes  rerr  marked 
just  below  the  decussation  of  the 
pyramids,  and  has  therefore  been 
thought  not  to  be  due  to  anj 
lower  re-decuBsation  in  the  cord.* 
NeveithelesB  facts  suggesting  that 
there  is  such  a  re-decuHsation  in 
dogs  and  monkeys  have  been  ascer- 
tained by  Sherrington, t  but  the 
analomioal  relation  in  man  between 
each  anterior  pyramid  of  the  me- 
dulla and  the  anterior  roots  of 
the  same  side  must  be  regarded 
as  still  uncertain.  That  there  is 
such  a  physiological  relation  ii 
clearly  indicated  by  clinical  facts. 
\Vu  shall  afterwards  see  that  there 
is  abunda.ut  evidence  that  each 
hemisphere  of  the  brain  is  con- 
nected with  lK>th  legM,  although 
chiefly  with  tbat  of  the  opposite 
side  There  is  also  a  similar  and 
even  more  equal  connection  with  the 
trunk  muscles,  and  a  slighter  con- 
nection with  certain  muscles  of  the 
arm.  Such  muscles  invariably  re- 
gain some  power  on  the  paralysed 
aide,  even  with  a  complete  inter- 
mption  to  the  motor  path,  and  they 
are  weakened  on  the  nnparalysed 
side.  The  subject  is  considered 
further  in  vol,  ii.  On  the  whole, 
the  facts  hithi*rto  ascertained 
fiuggest  that  tbe  arrangeiuents 
which  subserve  this  relation  vary 
in  different  persons,  just  as  does 
tbe  chief  decussation  of  tbe  pyra* 
mids.  The  fibres  probably  in  some 
cases  continue  downwards  on  the 


•  Pltres,  'Arch,  de  Phy«ologrie»'  1874;  Haddeo  and  Sherrington,  'Brain,'  Jin^ 
ISSB.  An  illuomtion  of  thii  bilattTiil  Hegencmtion  will  be  found  in  the  section  on 
Di«cue«  of  th«  Hritin,  vol.  ii. 

f  "Evsr^  uuilutcrmi  *«siou  indacek  dcgeoeratioa  in  bo(b  iaUral  pyramids]  tnuiti, 
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le  siJe  until  they  reach  the  level  of  grey  matter  for  wbict  they  are 
ttat-d.     Id  other  cases  most  or  niauy  of  them  cross  at  the  bulbar 
L«cujnjulion,  to  recro«8  near  the  level  at  which  ihoy  end.     In  this  case, 
ire<»rer,  it  is  evident  that  the  presence  of  visible   degeneration    in 
he  lnWral   column,  due  to  the  decay  of  thpse  fibres,  will  depend  on 
Che  distance  of  their  re-decussation  above  their  ending.     If  they  cross 
odIj  when  ihey  liave  to  enter  the  g:rey   matter,  they  will  have  no 
,      r«co^isable  place  in  the  pyramidal  tracts.     Lastly,  there  is  the  pos- 

Ieibiliiy  that  a  conuecfion  between  the  motor  cells  or  structures  of 
the  two  sides  may  supplement  the  re-decuseation.* 
How  do  the  fibres  of  the  pyramidal  tract  end  ?  They  eeem  all  to 
fuB  ioto  the  intfrmediate  grey  matter,  and  forwards  into  the  ant-erior 
«oniu,  among  the  motor  nerve-cells.  There  they  are  lost  in  the  plexus 
of  the  8iK>ngy  substance.  There  is  strong  indirect  evidence  that  they 
divide  aud  subdivide,  and  that  their  ntmifinations  join  the  plexus  ot 
Derre-fibnllije  constituted  by  tlie  dividing  procc8u(?s  of  the  ganglion- 
prila  The  pvidenceof  this  is  twofold.  As  far  as  is  at  present  known, 
odIt  one  process  of  a  ganglion  coll  becomes  an  axis-cylinder;  the 
otiiert  divide.  The  axis-cylinder  process  passes  into  an  anterior  root; 
it  can  be  seen  to  do  so  in  the  case  of  some  ganglion-cells  (Fig.  60), 
iiiil,  as  we  have  seen,  the  number  of  ganglion-cells  and  nnte- 
rior  root-fibres  i«  nearly  the  same  in  the  frog,  aud  therefore,  pre- 
svm&bly,  in  man  also.  Since  some  root-fibres  are  not  motor,  the 
BBmW  of  motor  cells  may  safely  be  assumed  to  be  at  least  not 
noallor  than  that  of  the  motor  fibres  ;  thus  each  fibre  will  have  at 
feut  one  cell  related  to  it.  If  so.  since  the  pyr&uiidal  fibres  are 
wruinly  connected  with  the  ganglion -cells,  the  connection  can 
Qtil;  be  by  the  ramifying  processes  of  the  cells,  and  this  involves 
idiriBioDof  the  nerve-fibre.  The  dividing  fibre  isolated  by  Gerlacb, 
wd  fthown  in  Fig.  61,  may  have  been  a  branch  of  a  pyramidal  fibre. 
Tbeiecond  point  in  evidence  of  division  is  the  fact  that  the  uerve- 
fdliiDtl  root-fibres  must  be  mauy  times  more  numerous  than  the 
Hm  of  the  pyramidal  tra-ct-f  But  all  (or  at  least  most)  of  the 
Botor  root-fibres  may  be  stimulated  through  the  jivrnmidal  (ibrea, 
•ad  therefore  each  of  the  latter  mu.^t  be  connected  with  several  gau- 
gliOD-celU.    Physiological  considerations  suggest  the  same  conclusion. 

*•  aailW  degenewtion  fon  th«  asmo  side  m  tho  lesion)  being  rao«t  prononm-ed  in 
'w  crrvieeil  and  latnlAr  enUrgenn'ntA,  immcdiBlrly  above  w!)i<  h  regions  it  ii  often 
*i%iit.  It  tollowft.  therefore,  thnt  the  drKcneiation  on  the  sume  eide  ni  the  lesion 
••  'WcrotMfd  '  degenention.  Farther,  tho  lower  regions  ratty  tven  i-ontntn  more 
■(^crtuil  fti.rci  than  iho  npper  <>ne*;  iitid  ns  drg'-neinted  Bbrei  can  <'ften  ha 
''*»«d  for  ft  long  distjtnce  in  pair*,  it  U  inferred  that  the  flbrei  of  the  pyramidal 
''•'I*  diride  intn  tw*.  "   (Slicrrington), 

'  Bmtlbent,  Urtdden.  In  a  nnilateral  leilon  of  the  cord  the  parulyied  foot  may 
"ov*  vith  the  other.  Socb  a  conneclion  of  nuct^i  wa«  originally  BUggett«d  bv 
Bn»dWi>t  to  riplain  tbc  waociAtion  of  bilateral  niuvt  menta. 

^  Tlir  totiil  ares  of  the  nnler'ior  roots  of  tlie  cord  Is  probably  at  lentt  Ave  tiaiet 
**pvitai  that  of  the  pyrantdHl  tracts  in  the  upper  cervical  region. 


u 


M. 
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Let  us  now  consider,  for  a  moment,  the  wliole 
motor  path,  from  the  cortex  of  tbe  brain  to  the 
muscles.  We  may  regard  it  as  coinpobed  of  two 
Bflgmeata,  an  upper  and  lower  (Fig.  73).  Each 
CM}nai8U  of  a  gan^lion-eell  abore,  a  nerve-fibre, 
and  the  terminal  ramifieution  of  the  latter.  Tbe 
upper,  "cerebro  spinal**  segment  consists  of  the 
cortical  ganj^lion-cell.  and  the  •*  pyramidal"  fibre, 
whieh  proceeds  from  the  cell,  passes  through  the 
brain  and  rord,  and  ends  in  the  (i^rey  substance 
by  division  and  terminal  connection  with  several 
nerve-cells.  The  lf>wer,  "spino-muscular "  seg- 
ment consists  of  the  spinal  motor  cell,  and  the 
fibre  proceeding  from  this,  which  passes  through 
the  anterior  root  and  nerve-trunk  to  the  muscle, 
where  tt  divides  and  ramifies  on  the  muscular 
fibre.  Thus  each  se^^ptit  has  a  similar  consii- 
tution— cell,  fibre,  terminal  distribution.  The 
elements  of  the  two  segments  do  not  correspond 
in  number,  since,  as  we  have  juat  seen,  each 
cerebro-spinal  element  is  connei:ted  with  many 
8pi no-muscular  elements.  So.  too,  each  motor 
fibre  is  connected  with  a  considerable  an*a  of 
excitable  muscle-tissue.  It  will  be  found  that 
this  conception  of  the  motor  path  conduces  to 
clearer  ideas  of  many  facts  of  diaease,  and  it  is 
important  to  grasp  ii  firmly.  We  shall  see,  for 
instance,  that  diseases  involving  any  part  of  a 
segment  produce  biniiiar  effects,  however  diverse 
their  nature  ;  while  there  is  a  fundamental  differ- 
ence between  the  effects  of  disease  of  the  two 
segmt'uta.* 

Fibres  that  degenerate  downwards  througb  the 
greater  part  of  the  cord  are  also  scattered 
through  the  antero-lateral  column,  in  a  zone  that 
extends  beneath  the  surface  between  the  direct 
pyramidal  tract  and  the  direct  cerebellar  tract. 
Some  are  mingled  with  the  fibres  of  the  ascend- 
ing antero-lateral  tract  presently  to  be  desciibed; 


Fid.  73. — Din^rrmtn  of  an  element  of  the  motor  pnth.  v.  b., 
Qjipcr  •ecnient ;  L.  a.,  lower  te^meut;  C.  c,  corticnl  oellj 
B.  C.  i|>iiinl  cell;  A.  0.,  anterior  cornu ;  v..  roaiele;  the 
dotted  line,  nt  tlie  level  of  e.,  mdicatet  the  junction  of 
the  two  vetrmenti ;  8,.  path  from  •eii'^orv  ncrve-roott. 


I 


*  I  have  found  thii  conception  of  tlio  motor  path  of  ao  much  pntcticul  value  that 
it  maybe  worth  while  to  mention  the  carious  coincideuco  that,  a  low  months  after  lU 
publication  in  tbe  firit  edition  of  this  buck  (in  August,  LbSC),  nenrlj  the  saoie 
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Fifl.  73*. —  I>eip'neration  of  th« 
■Dtero-Utcml  ■xoemliiig^  tnct  in 
A  0M«  of  locomotor  aUtxy  (q.  ▼. 
fij^'-ttrc),  »hnwiiif(  its  position  in 
Hw  (ipprr  wrricftl  ri^Mon,  whore 

ftlifwct  rvTvbvUiir    tract   pNaae* 
itU  it  into  tbt)  rvililunu  budy. 


fto-  74»  — AtrriKruijf  ili*/|r**ne- 
rttion  in  th«-  jmstero-iiu-diiin 
ootumn  and  anlem^liitcrml 
atrviiiliTifT  trucU  TIih  cord 
VM  cniaheU  Ht  the  flr»t  lum* 
Ur  Moment. 
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FjO.  75. — DegentTatinn  aft*r 
injar>'  to  the  cmuda  cijuina. 
C  a,  l>.  c.  uppor  middle  kuiI 
low«>r  rervlcal;  Dn,  ttppor; 
b,  c,  lower  dortal  ;  L  a, 
upper  ;  and  L  b,  middle  )uin> 
bar  rcgioD.  (After Scliulifttf.) 


^**   Wi   ttated    (no    doubt    independently),    and     evvti     the    Mine*    teriuinulogy 
•■P''7«d,bjf  Dr.  r.  Reoa  in  tbe  ' CVntmlblatt  f.  Nervenkr./  <»ct.  I5tb,  1886. 
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others  lio  beno&tb  this.  It  is  posbible  that  they  reaWj  belong  to  the 
crossed  ]nramidal  tract.  Thej  have  been  termed  hj  Foster  the 
Jetcending  antero-lateral  tract,* 

Fibres  degenerate  upwards  in  both  the  lateral  and  the  posterior 
columns.     We  may  consider  the  latter  first. 

'Eikiih  posterior  column,  as  we  have  seen,  is  divided  by  the  imperfect 
"intermediate  septum"  into  two  parts, — a  narrow  **  i>ostero-median 
column,"  and  a  wider  *'  postero-external  column"  (Fig.  64t).  SeooD- 
dary  degeneration  confirms  this  distinction.  If  thepoBtenorcolumnsure 
interrupted  anywhere  in  their  course,  ascending  degeneration  results; 
and  this,  a  short  distance  above  the  lesion,  is  confined  to  the  posterior 
median  column  (Figs  71,  74,  75),  in  which  the  degeneration  continues 
upwards  to  thi.>  medulla  oblongata,  and  ends  there  as  the  grej  matter 
of  the  "  post-pyramidul  nucleus."     The  fibres  of  these  median  columns 


Fio.  76. 


Fia.  77. 


PlO.  76. — Di«(Ei'iu'r«tii>iia  after  alosion  of  tbi»pord  in  Ihelowrrpart  of  thecervicftl 
region.  A,  bighi'st  cervical  ;  B,  middle  cervicwl  U  cm.  above  levion.  Degeiienitiou 
of  the  potterior  luedtun  coluiun*,  •preadin?  ►liKbtly  in  A  and  widely  in  B  into  the 
po«t.  exi.  col.  The  nRtare  of  the  circunif«^reiitial  depeneration  ii  iiiicerUin  ;  it 
is  probably  a  pwlial  BBMnding  degencmtion  Mft  up  by  peripheral  myelitis. 

c,  tipper  doriial  S  cm.  bi'low  le«iou.  Dogrnerationof  tbr  lat«ial  pyrHinidal  tracts  ; 
"oomraa-sbapo*!"  di-Koiienition  in  front  nf  tbi?  post.  ext.  col.;  Blight  degenera- 
tion of  tbi?  tiiitorinr  pronnd-tibres.     (Schult7.f.) 

FiO.  77.— ABcendiiij:  di-ginenilion  iifter  injary  to  the  lowest  part  of  the  aptnal 
cord  nnd  nciatic  Ufrvc-rnuli  arining  from  it.  J,  ecrvienl ;  B,  lower  dor»Hl;  o.jitDOtion 
of  dorwl  and  Jnmbor  ngions;  n.  middlu  of  lumbjir  eiiUrKcment.     (Aiu-r  Schultie.) 

degenerate  in  the  same  way  when  the  lesion  is  not  in  the  cord,  but 
in  the  posterior  nerve-roots  (as  of  the  cauda  equina,  Fig.  70).    Hence 
•  Fonter,  '  Pby^iolojry/  181*0,  p.873.     See  alio  HndtUri  end  Sherrington,  'BraiDi' 
voU  vLii :  aud  Tooth,  *  Sccoudary  Dtgeuerauou  of  ihc  8piual  Cord/  1B89. 
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it  is  cl^r  that  these  fibres  are  continued  upwards  from  the  posterior 

«rT^h>it<  without  interruption.     The  conlraftt   between   tbene  dege- 

:  (vtumns  and  the  undegeneriLted  external  columna  throuji^h 

-  p;iv^ter  part  o£  the  cord  above  the  lesion  (Fig.  74)  is  very  striking. 

But  just  above  the  lesion  the  degeneration  is  not  confined  to  the 

owdiazk  columns ;   it  spreads   out  into   the  external  columns,  etipe- 

cuUjr  towards  the  hinder    surface,  and  the    more    exteubivelv    the 

Dearer  to  the  lesion,  until  cloae   above  this  the  degenerated  libra's 

«*ocupT  the  whole  extent  of  the  posterior  column,  except  a  suiull  area 

dose  to  the  posterior  cornu.     This  is  due  4o  the  fact  that  the  fibres 

puA  to  the  median  column  through  the  hinder  part  ot  the  external 

column.     It  is  the  same  whatever  is  the  Heat   of  the  lesion,  whether 

it  is  in  the  cervical  (Fig.  70),  dorsal,  or  lumbar  (Fig.  77)  parts  of 

^f  cord ;  and  if  it  is  in  the  uaudii  equina,  the  degeneration  spreads 

^^h  m  the  same  way  in  the   lumbar  eulargeuient  (Fig.   75).     This 

MOWS  clearly  that  all  the  way  up  the  cord  fibres  pass  to  the  median 

oolomn  from  the  external  column,  and  that  these  are  uncroKHcd  fibres 

from  tbp  posterior  roots.     As  the  fibres  ascend  the  cord  in  themeilian 

Cf)lan»D,tboy  come  to  lie  posteriorly  in  proportion  as  their  source  is  lower. 

Thiw  from  the  sciatic  nerves,  for  instance,  in  the  lower  cervical  cord 

ocIt  wTupy  the  jwsterior  half  of  the  columus  (Fig.  77),     These  frum 

Ihcwholo  lumbar  enlargement,  or  whole  cauda  equina  (Fig.  74),  reach 

^niiird  to  the  commissure  in  the  lower  cervical  region,  spreading 

flit  I  little  DCAr  the  commissure,  where,  however,  the  degeneration  is 

ffiucli  less  dense  than  it  is  l»ebind.     Above  the  middle  of  iIk'  cervical 

olugtrment  the  degeneration  from  a  lesion  in  the  dorsal  or  lumbar 

npons  df^es  not  extend  forwards  l>eyond  the  jiiutlion  of  the  anterior 

ud  middle  third  of  these  columns  ;  but  if  the  lesion  is  in  the  cervical 

ngioa  the  degeneration  extemls  up  U*  the  commissure,  even  at  the 

Wd  of  the  second  cervical  segment  (Figs.  7(>,  a.  6(>),  sliowing  that 

'kx  fibres  from  the  cervical  roots  occupy  the  anterior  portion  of  these 

«>itmmB. 

It  ii  important  to  remem1>er  that  the  root-fibres  that  pass  to  the 
Bftliiui  column  through  the  oxterual  colnmn  Jo  not  decussat-o.  This 
••not,  however,  tlie  only  source  of  fibres  to  the  median  columu. 
Filing  |kass  to  it  (1)  from  the  neck  of  the  post^'rior  horn,  across  the 
^^imor  part  of  the  external  column,  curving  backwards  (Fig.  78.  x)  ; 
^Htaj  of  them  extend  almost  to  the  posl4.^ro-median  septum  They 
'Mae  from  the  layer  of  fibres  that  lies  in  the  inner  part  of  the  neck 
*^  the  cornn,  on  the  inner  side  of  tho  vesicular  column  where  this 
*nitt.  Skime  of  them  may  be  distinctly  seen  to  turn  backwards  in 
l^ fleck,  as  if  they  tome  either  from  the  posterior  roots  or  from  cells 
•*•«  the  caput  cornu.  It  is  possible  that  others  may  be  fibres  from 
*be  poiterior  commisaure.  (2)  From  the  posterior  commissure  in 
^middle  line  (Fig.  78),  These  are  very  numerous  and  conspicuous 
*  tie  lumbar  enlargement.  They  course  ba<'kwarda  in  the  septum 
^  ibea  pass   outwards  on  each  side  into   the   adjacent    columu. 
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Fleclniig  believes  tbat  these  are  posterior  root-fibres.  They  may 
easily  decussate  in  tbe  septuui,  but  such  decussation  has  not  been 
pro  red. 

In  tbe  lower  lurabtvr  region  there  is  a  narrow  tract  of  fibres  close  to 
tbe  posterior  inediati  6e[>tum,  tliat  is  apparently  of  different  nature 
from  the  rest  of  the  column.  It  in  lenticular  on  tmnsvcrse  section,  and 
is  indiitated  by  the  clear  area  ju  l.  4,  Fi^^  70,  and  faiutly  in  L  b, 
Fig.  75.  It  is  distin^iiibbed  bv  a  difference  in  time  of  development 
(Flec)isi)j;).  and  by  fre^^dom  fruni  the  secondary  degeueratiou  that 
iuvcilvus  the  rest  of  the  column. 

It  is  very  doubtful  wb>'tber  all  the  fibres  that  enter  the  |>ostero- 
inedi'iu  columns  continue  in  these  to  the  mt.'dulla.  Some  certainly  do, 
but  tbe  upward  increase  iit  bize  of  the  culumns  seems  to  be  far  tuo 
small  for  tbe  accommodaliou  of  all  the  fibres  that  seem  to  \mAs  to  them. 
At  ibe  same  time  we  have,  ut  present,  no  intjicutiou  of  llie  mode  in 
which  fibres  lotive  tlu'se  columns. 

At  the  medulla  obloii^raia  tbis  column  becomes  filled  with  nerve- 
colls,  the  pud  pi^ramidol  uncicu^,  so  calkd  because  the  highest  por- 
tion of  this  column  has  been  termed  the  posterior  pyramid  of  the 
mrdkilla  It  is  also  callc-1  tbe  nuehus  gracilU.  The  discovery  tbat 
tbe  fibre;!  of  this  columu  are  coutiuuuus  with  the  nerve-roots  investi] 
the  post-pyramidal  nucleus  with  cunaiderable    importance,  since  ita 
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Pio.  78.  —Poaterior  coruu  anil  i-oluinu  rit  tlie  lii^t  domil  M.<^tnfnt.  p.  m.  0.,post«>ra- 
luifdiait  column  ;  P.  E.  c,  pi>it<>ro-ciitenul  roliitnii ;  P.  U.  8.,  pdffterinr  mediiui  wp- 
tain  i  P.  C,  pr-^ttrior  cotnunft^nre  j  r,  cnniniismm*  vein,  P.  V.  C.,poitt>nnr  veMicuIar 
coluwu ;  C.  c.,  caput  (urnu ;  p.  B.,  postcriar  roor  ;  a,  nn  iirt«ry  ;  d,  d,  d,  %i\j»cvnt 
tn  a  Ktrip  uf  tlie  laUral  column,  iiidicaU>  tfa«  tnicts  of  fibre*  paiiaint;  Irum  the 
vicinity  aixl  intei  ior  nf  tbe  }>ostetior  vrsirnlHr  coluiuit  nlung  tbe  ii'ptu  of  th« 
lBt«ni1  folnmii,  tn  form  the  dirrrt  cen-U'Iliir  tract;  x,  x,  trnrtu  of  fibre*  pauiiig' 
from  tbe  uock  ot  the  b"rn,  tiedr  the  pott,  vctir.  ioK,  to  the  poai-inedian  coluuin. 
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Hnv cells  are  thp  first  with  which  these  root-fibres  are  connected, 
lad  Lbey  arrif At  HLMM>u<iary  flejfoneration.  The  npwurd  »lc;^eTieratioii 
rf  liiA  meilian  tibroM  implies  upward  conduction ;  their  probable 
Anvtion  will  he  connidered  in  the  next  se<;tion. 

The  pogtero-ejtternal  column  ("  oohiiiin  of  Biirdaeh,"  containing  the 

"port^or    rooUzotie  '*    of    Charcot)     consists    chiefly    of    vertical 

flifM.     Many  of  the  posterior  root-filires  pass  Ihrou^'h  it,  horizontally 

or  obliquely  (Fip.  ^).     These  either  curve  inwards  to  the  posterior 

bom  (aoiiid  first  inclining  upwards),  or  pass  oVtliquely   upwards  and, 

inwards  to  the  median  column  nnd  constitute  the  fibres  of  this  column 

th&t  are  continued  frora  the  nerve-root.     Across  the  anterior  part 

ibrw  also  puss,  as  just  described,  between  the  neck  of  the  posterior 

loru  and    the    median   column.     The  vertical  ground  fibres  of  the 

[icilertml   column  have   apparently  only  a  short  course,  since   tboy 

lerate  for  only  a  few  centimetres  above  or  below  a  lesion.     The 

descending  degeneration  is  of  a  "coruma-shaped   tract,"  in 

ib**  middle  of  the  anterior  third  of  the  column  in  the  dorsal  region, 

which  d«genenites  downwards  for  fnur  or  five  ceutimetres  (Fig.  76). 

TbeM  vertical  fibres,  of  abort  course,  may  connect  the  grey  matter  of 

tit* posterior  horn  at  different  (but  aJjaceut)  levels.     This  column  is 

l&r^r  iu  the  swellings  than  it  is  iu  tbe  dorsal  region,  chiefly  in  con- 

•^^oeoco  of  the  larger  number  of  root-fibres  that   pass  through  it. 

Abov«;  it  also  ends  in  a  grey  nucleus,  the  poalero-exiemal  nucleus 

'Tonieala  nucleus. 

Both  these  posterior  nuclei  are  connected  directly  with  the  cortex 
of  Hk  opposite  hemiaphcre,  and  chiifly  with  the  ascending  parietal 
(involution.     Fibres   also  pass  from  them  to  the  cerebellar    hemi- 
tphere  of  their  own  side,  which  is  connected  with  the  same  region 
f'f  the  o|»i>osite  cerebral  cortex  by  the  superior  cerebellar  peduncle.* 
fbf  two  nuclei   (of  both  sides)  are  also  found   (by  developmental 
'^^^fan-hca)  to   send  fibres  through    to    the    inferior    cerebellar  pe- 
^^ttoHf.t  and  fibres  pass  from  the  i>osterior   median  uucleua  to  the 
''Middle  lobe  of  the  cerebellum  on  the  same  Bide,J  a  fact  of  consider- 
able ijgujgcACce. 
^be  *'drrtct  cerebellar  tract"  is  another  series  of  fibres  that  de- 
upwavds.     It  fonns  a  layer  at  tbe  periphery  of  the  lateral 
Ontaide  the  pyramidal  tract  (Fig.  64),  but  does  not  extend 
trnnyh  the  whole  length  of  the  cord,  ceasing  below  at  the  level  of  the 
*^t  lumbar  nerve  (Fig.  70).     The  anterior  part  of  the  tract  (as  seen 
lection)  does  not  extend  forwards  Ijeyond  the  level  of  the  lateral 
'^tiiniidal  tract«  although  it  was  formerly  thought  to  do  so  because 
'*mc  vre  other  fibres  in  front  of  it  that  »ileo  degenerate  upwards, 
iHe  were  not  distinguished  from  those  of  the  tract.     But  near 
Ipper  and  lower  extremities,  at  tbe  level  of  the  second  cervical 

•  Set  Flectuiff  Hod  Howl,  '  Neurol.  Cent.,'  18!)0,  p.  417. 
f  l>ftrk«cheititM*)<  iind  Freiid,  ib.«  1886,  p.  121. 
X  B«cbt«rww,  '  VVjiituik  Fi^cb.,  Ju:./  18«& 
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uerves,  and  also  in  tbo  lowest  part  of  the  doreal  roj^Kon.thc  tract  Uei 
little  anterior  to  its  position  in  the  rest  of  the  cord,  and  hence  at  tli 
places  the  pjramida]  tract  comes  to  the  surface  behind  the  cereb«] 
tiiiet,  close  lo  the  posterior  nerve-roots,  np  to  which  elsewhere 
cerebellar  tract  extends.      The  tract  increiises  somewhat  in  size 
below  upwards,  and  hencp  receives  fibres  throughout  its  course,  but 
most  of  its  constituent  (ibres  enter  it  at  the  level  of  the  lowest  doml 
and  first  lumbar  uerves,  L  e.  at  its  lowest  part.     These  fibres 
from  the  (jrey  8ul)8tftnce,  passing  through  the   lateral  column,  along 
tiie  septa  that  cross  the  pyramidal  tract  from  th>^  ^ey  matter.    Itt 
the    latter    these     fibres,    are     conspicuoua    objects    at    this   Utd 
(Fig.  78,   d,  d)t  passing  Iransverscly  and  obliquely  from  the 
of  the  ]>08tprior   vesicular  column.     Into   this   many  of   them 
be  traced  ;  others  change  their  direction  and  l>erorae  vertical, 
haps  passing  into  the  vesicular  column  at  a  diffcreut  level 
probable  that  the  fibros  come  from  this  column;  the  cerebellar  t 
is  chiefly  formed  at  that  part  of  the  cord  at  which  the  column  is  mo 
developed,  and  the  cells  of  this  column  have  been  found  atrophied 
when  the  cerebellar  tnict  is  degenerated.*     Besides  the  fibres  that  art 
gathered  into  the  compact  cerebellar  tract,  others,  apparently  belong 
lug  to  it,  ascend  auiong  those  of  the  adjacent  pyramidal  trad. 

The  cerebellar  tract  only  deiijeneraies  when  a  lesion  of  the  cord  is 
or  al>ove,  its  ]»lace  of  origin,  tluf  jurictiou  of  the  dorsal  and  lum 
regions      If  the  lesion  is  in  the  lumbar  enlargement,  as  in  the 
shown  in  Fig.  74,  the  tract  does  not  degenerate. 

At  the  level  of  the  first  cervical  nerve  (where  the  pyramidal  tract 
leaves  the  lateral  column  to  cross  into  the  anterior  pyramid  of  the 
medulla)  (lie  cerebellar  traet  lies  in  front  of  the  " grey  substance  of 
Rnlaodii  "  (formed  from  the  cjvpnt  eornn  post^rioris),  and  passes  up,  in 
the  rebtifonn  body,  to  the  ceiebfllum,  Since  it  dt^genc  rates  upwards  w^_ 
must  conclude  that  it  also  conducts  upwards.f  ^H 

We  have  sei^n  that  the  lateral  pyramidal  tract,  although  in  contact. 
behind,  with  the  he:id  of  the  posterior  comu,  does  noL  extend  quite 
up  to  the  neck  of  the  horn  or  to  the  intermediate  grey  substauce, 
the  two  being  separated  by  a  *'  lateral  limitintj  layer  *'  of  vertical  fibres, 
in  part  l.irokeu  up  by  processes  from  the  grey  matter.  In  the  upper 
cervical  cord,  and  also  to  a  less  extent  in  the  dorsal  cord,  this  layer 
extends  forwartla  outaiJe  the  auterior  horn,  which,  in  these  parts,  is 

*  S.$.  by  Minkowski,  '  Deut.  Arch.  f.  kl.  Med..' Bd.  xxxiv,  p.  439.     Slight drgeur- 

rstlon  of  t!te  p,^mtnidiil  tracts  whs  the  ouly  oiber  leKloii. 

f  In  the  ubiieiicL'  of  evidi-noe  of  contrary  rhurnrter,  the  dirp^^tion  in  which  6brM 
coudnct  limit  be  a*sunied  to  be  th^it  in  which  they  dfgi-ni'mttf.  Wf  know  nf  d9 
cxGPptious  to  it  within  the  central  nervouf  iijr#tem.  Wherever  we  can  obterve  th« 
relftUohi  this  Inw  oittains,  except  in  the  peripheral  sensoiy  ncivoi.  in  which  the  eou- 
dilions  are  coiiKpicnonsIy  cicep:  toniil.  Hence  tlic  probniiility  it  very  great  that  tk* 
rorreapoudem-c  obtains  wh^ro  we  Iuivg  not  yet  bi-en  able  to  ptOTe  it,  and  to  itrnorB 
the  probability  because  it  ia  not  a  tcrtuiut^  ia  Kurccly  resaonable,  although  not 
uucuniuion* 
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FiO.  79. — Ceniral  fiectioa.  A»- 
ctfndiiig^  dc|j:eneriitioii  In  pott- 
inc().col.and)int.-lut.  ascending 
trHi't,  sec'Dndarv  to  a  lealoii  in 
the  dorsal  region.  (From  a 
lootioii  prcpuroU  by  Dr.  Mott.) 


ftUTOir.    It  conaista  of  fine  fibres  that  seem  to  pass  into  and  out  of 

Ihf  grey  matter.     Tliis  course,  and  the  fact  tliat  the  tract  does  nut 

Jpgeoerate  through  any  considerable  extent,  augjjeat  that  its  fibres 

|Jttr«  but  a  short  course,  and  connect  the  grey   matter  of  adjacent 

[Tegions. 

TL«re  is  a  small  tract  of  fibres,  all  of  small  aizc,  at  the  junction  of 

Up  uf  the  (tosterior  horn  and  lateral  column  known  as  Lissauer's 

The  fibres  come  from  the  posterior  roots ;  they  course  upward 

ir  a  bhort  distanoe,  forming  the  tract,  and  then  enter  the  posterior 

horu. 

I  The  rest  of  the  hitcral  column ,  in  front  of  the  pyramidal  and  cerebellar 
B^ieto*  C0D8L8ta  of  fibres  that  rary  in 
^«w.  conrfle,  and  date  of  development. 
Secondary  degeneration,  however,  as 
pointed  out  some  years  ago.*  enables 
till  to  distiugiiiMh  an  important  tract 
Tbieb  occupies  an  irregular  area  in 
front  of  the  pyramidal  and  cerel>ellar 
tncts.  and  degenerates  upwards 
throughout  the  cord.  It  extends 
tcn)S«  the  lateral  column,  as  a  b^nd 
«hich  Gils  up  the  angle  between  the 
ifmmidal  and  cerebellar  tracts,  and 

il  reaches  the  surface  of  the  cord  in  front  of  the  latter  tract,  nearly 
'>nftleTel  with  the  anterior  commiasure;  it  then  extends  forward  in 
lie  periphery  of  the  anterior  column,  almost  to  the  anterior  median 
baui«,  and  up  to  the  direct  pymmida)  triu't  when  this  exi.sts.  I 
bate  termed  it  the  antero-hiitnral  aacendiug  trod  (Figs.  64,  70. 
rSi,  74,  and  79).  It  has  often  been  confounded  with  the  cerebellar 
tBwt,and  hence  the  impression  arose  that  the  cerebellar  tract  extends 
ler  forwards  than  it  really  does.  Posteriorly  the  tract  extends 
mbM  the  lateral  colurau  towards  the  posterior  comnjissure,  from 
^ieh  its  fibres  probably  come  (Pig.  70.  L  4).  In  the  cervical 
lib.,  c.  3).  especially  in  the  upper  jiart,  where  the  direct  cerebellar 
tnct  extends  farther  forward,  the  broadest  part  of  the  ascending  tract 

*  lifts  jurt  within  the  anterior  part  of  the  oerebidlar  tract,  and  extends, 
likjs  wedge,  between  the  latter  and  the  pyramidal  tract. 

Thw  tract  has  been  found  by  Bechterew  to  undergo  development  at 
■  diffcmnt  {>eriod  from  the  rest  of  the  lateral  column.  It  apparently 
constitutes  an  upward  path  from  the  opposite  posterior  roots,  since  its 
tJ'^geovratioa,  if  unequal  on  the  two  sides,  is  greater  on  the  side  oppo- 
<*ii«  to  that  ou  which  the  uncrossed  poat.-mediati  column  is  most 
(generated.  Its  fibres  do  not  degenerate  when  the  nerve-roots  are 
dirided,  aud  lience  probably  spring  fro'n  cells  in  which  the  root- 
fibreiend.  Fibres  apparently  pass  to  it  through  the  whole  length  of 
^  cur<],  and  these  are  mingled  together,  so  that  the  degeneration 

*  '  l>iaguuii»  of  Diseaaei  of  the  Spioal  Cord.'  flnt  ed..  1879. 
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from  A  lesion  of  the  lower  part  of  the  cord  is  not  denae,*  The  preeiw 
form  nf  tlie  trnrt  seems  subject  to  individual  variations.  Above,  ita 
fibres  probably  end  in  the  lateral  nucleus. 

Some  fibres  of  the  anterior  ])art  of  the  lateral  column  are  lar^  in 
size,  and  curve  upwards  and  downwards  into  the  anterior  horn.  They 
must  be  of  sliort  course,  and  may  be  fibres  of  the  anterior  nerve-roots, 
which  ascend  and  descend  to  nerve-cells  on  a  different  level  from 
that  of  the  roots  by  which  they  leave  the  cord. 

The  fibres  of  the  anterior  column^  excluding  the  anterior  pyramidiJ 
traett  are  termed  !>y  Flerhsig  the  anterior  ffround-Jibree  (F\^.  57). 
They  are  not  sepamble,  struetuniUy  or  by  development,  from  those 
of  the  lateral  limilini^  layer.  The  ground-fibres  do  not  degenerate 
througbanyconsideralileextent  of  thecord,  and  gome  probably  connect 
the  anterior  comua  at  different  levels.  Moreover,  some  of  the  fibres 
j>as8  to  the  anterior  commissure,  and  thus,  by  the  agency  of  the  ante- 
rior columns,  a  connection  may  be  established  between  the  two  anterior 
comua  at  different  levels*.  Whether  any  of  the  ground-fibres  are  of 
long  course  but  do  not  degenerate  at  all  we  do  not  know. 

The  Cotniniteure  of  the  spinal  cord  lies  between  the  bottom  of  tbe 
anterior  fissure  and  the  posterior  columns,  and  in  it  alone  is  there  a 
passage  of  fibres  from  one  half  of  the  cord  to  the  other.  It  consists 
of  two  parts,  an  anterior  or  white,  and  a  posterior  or  grey  commissure. 
The  white  commifBure  varies  in  thicknefis  in  different  parts  of  the  cord, 
and  is  largest  iu  the  lumbar  region  It  is  composed  of  medullat^-d 
fibres,  which  cross  in  the  commisgure  in  such  a  manner  that  the 
anterior  fibres  on  each  side  piiss  out  in  the  posterior  part  of  the 
commissure  on  the  other  side.  The  fibres  in  front  pass  into  the 
anterior  white  column,  those  behind  into  the  grey  substance;  hence 
they  appear  to  establish  a  connection  between  the  anterior  column  of 
one  side  and  the  anterior  cornu  of  the  other ;  but  many  of  those 
entering  the  anterior  column  merely  pass  through  this  to  the  cornu, 
and  this  is  probably  true  also  of  some  of  the  fibres  that  turn  upward 
in  the  column.  Some  seem  to  go  to  ganglion-cells  of  the  grey  matter 
or  to  the  fibrillary  plexus,  others  to  the  anterior  nerve-roots.  Through 
this  commissure  must  also  pass  the  fibres  of  the  anterior  pyramidal 
tract,  and  from  it  may  come  certain  fibres  that  have  been  traced 
across  the  intermediate  grey  substance  to  the  lateral  column,  where 

*  Other  niustratiun*  of  the  (legcneralton  of  tfaia  tmct  will  he  Toauil  tn  the  section 
on  LocomoloT  Atnxy.  For  an  example  of  Its  degeneration  aiiH  references  to  previous 
olnorvationa,  sec  Tooth.  '  St.  Banholomevr'i  Hospital  Reports.'  1886,  p.  137.  Se« 
iiUn  his  •  [.<ectt!res  on  Secondary  Uegennration  in  the  Spinal  Cord,'  Lnnd.,  1890. 
The  de^nerstion  found  by  Hadden  nod  Sherrtnifton  ('  Brain,'  Oct.,  1888),  Kod 
re^Arded  »  evidence  that  the  tmct  paues  to  tlie  cerebellam. !«.  I  am  convinced,  the 
nnterinr  extremity  of  the  cerebellar  tract.  This  is  nian<fe»t  on  a  comparifton  of 
tig.  6  in  their  plote  with  Fi^.  79,  p.  183.  It  is  importunt,  moreovtr,  to  note  that.  In 
many  oases  of  traiuvcrse  lesions,  a  snperficUl  myelitU  extending  up  for  a  Rhort 
distnnoe  in  the  middle  of  each  side  of  the  cord  has  det«nnined  &  socondarj  dc|[eae- 
ration  of  partial,  and  aometimes  perhaps  combined  character. 
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th>y  aMwm**  a  Tortif^al  diro'Mion  in  the  pyramidal  tmct.  so  that 
|4rt  of  lUe  anterior  ouinitiiaAiire  is  to  be  re^urdeil  as  a  coutinualion 
of  tb(*  decussation  of  the  prrnmids.  Other  fibres  may  be  redecus- 
«iliii}(  fibres,  ftobserriujc^  the  connection  of  one  anterior  horn  with 
tiwcrrebral  hemisphere  of  its  own  side.  Lastly,  a  few  fibres  of  the 
■nt^hor  commissure  have  been  thouj^ht  to  come  from  the  posterior 
DtfTr- roots, 

Tbe  grey  commiatiure  contains  very  fine  niedullated  nerve-fibres,  a 
1*^?^  Dumber  of  which  pass  bactwurda  in  the  posterior  horn  of  each 
tHW;  Some  appear  to  be  continuous  with  the  tibres  of  the  posterior 
nots,  while  others  probably  ond  in  the  nerve-cells  of  the  posterior 
buru.  It  i»  highly  prolmble  tbal  thus  a  considerable  number  of  the 
pofftcrior  root-tibres  (or  fibres  from 
ttUt  in  which  the  root-fibres  end) 
onia  to  the  other  side,  and  that  thus 
tbc  decussation  of  the  sensory  path 
it)  the  cord  is  effected,  which  is  known 
to  talte  place  a  short  distance  above 
tke  ftitrance  of  the  nerves.  Some  of 
tbv  fibres  that  thus  cross  may  find 
tbfirway  to  the  ant«ro-lateral  ascend- 
109  tract  in  the  opposite  hiterftl 
colQom,  since  this  tract  seems  to  bfgia 
WW  close  to  the  grey  matter  oppo. 
Bfe^tbe  posterior  commissure.  Others 
ktTo  the  couimisHure  in  the  middle 
line,  and  pass  ba*  kwurds  to  the  pos- 
terior median  column,  but  wht-ther 
tb«te  decussate  or  not  we  do  not  know, 
TbfT  ftre  very  numerous,  and  the  lower 
part  of  the  cord  within  the  grey  com- 
iWBur*  is  the  central  canal  of  the 
ipinjil  eord„  lined  with  epithelium, 
ud  lurruuu'ted  by  granular  material, 
md  to  be  similar  in  nature  to  that 
»hicb  caps  the  {wsterior  horn ;  the 
**i>  are.  indeed,  as  we  huve  errn 
(p  169),  oontiuDous  in  the  embryo. 
Th»  canal  is  often  filled  up  by  opi- 
tb#]ial  di'bria  in  adult,  corda,*  or, 
^m^tjmes, is  much  largerthan  nurmal. 
The  Utter  state  probably  depends 
^  w  arrest  of  development,  for  the  layer  of  neuroglial  tissue  around 
^«  mnch  larger  than  usual. 
fi''o/./i/>r«#.— The  course  of  the  root-fibres  has  been  already  incident- 

THift  oblit^rntlon  of  the  rnnal  hiii  no  puthnlogjrnl  ■l^niflctnce,  but  hai  been 
'*V*Bt«4lj  deicribed  sj  one  of  the  morbid  ebanget  in  diiesM. 


Fie.  80. — Central  canal  in  nnrmal 

cnrf)«.  It  lias  the  form  of  » 
tmnkvi^rie  ^lil  in  A,  a  vertirid 
slit  in  C  (from  the  'vnns  uieduU 
lariH),  while  in  B  it  ii  circular. 
In  Mch  it  ia  lin^d  by  coluuinnr 
epiihelliim  and  lurrounHcd  by 
cellular  elfnienta,  rounded,  or 
angular  lr»m  comprei«ton, 
mhiglnd  witb  granule*.  In  D, 
whU-h  ti  frum  the  vmne  apinnl 
cord  na  C,  the  position  of  tUe 
cnnal  ta  occupied  by  s  maet  of 
nuclear  tUinc. 
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ally  itUuded  to,  but  reiuaios  to  be  considered  in  &  more  sjsteraatic 
manner.  The  anterior  rooU  pass  through  the  anterior  columns  in 
bundles  wliiuh  are  distributed  through  an  area  of  the  column  approxi- 
mately correspouding  to  the  width  of  the  anterior  surface  of  the  oomu. 
In  the  grey  subatauce,  the  coarse  fibres  that  constitute  the  chief  jiart 
of  each  of  these  bundles  j-ass  in  three  different  directions,  outwards, 
inwards,  and  directly  backwards  in  the  middle  of  the  horn,  and  thus 
cross  each  other  and  the  fibres  from  the  anterior  commissure.  Many 
of  the  fibres  enter  the  groups  of  nerve-cells,  andeertiiiuly  end  in  these 
cells— or  rather  arise  from  them,  each  axis-cylinder  being  the  pro- 
longed chief  process  of  the  cell.  Such  cells  often  lie  among  the 
bundles  outside  the  limit  of  the  grey  matt-er,  and  their  processes  can 
easily  be  traced  forwards  to  ihe  nerve-root  and  buckwarda  into  the 
grey  matter.  Some  processes  that  pass  outwards  enter  the  lateral 
white  column  ("  mixed  zone  '*).  and  pr(»bably,  after  a  short  course  in 
this,  re-enter  the  giey  matter  at  a  higher  or  lower  lereL  Some  of 
the  fibres  that  pass  inwards  may  go  through  the  comn>i8sure  to 
the  opposite  anterior  horn.  These  coarse  fibres  are  probably  all 
motor.  Besides  them,  the  nerve-roots  contain  fine  fibres  for  the 
sympathetic  which  do  not  come  from  the  coruual  cells. 

The  •potterior  root-fibres  have  been  the  subject  of  much  investiga- 
tion on  account  of  their  complicated  arrangt- ment  and  the  importance 
that  attaches  to  them  from  their  degeneration  in  locomotor  ataxy. 
Although  arranged  in  a  continuous  vertical  series  at  their  surface 
attachment,  the  fibres  are  divisilde  into  three  sets,  one  of  which  passes 
through  the  cayvi  comu  posteriorU  (Fig.  78),  a  second  into  the 
adjacent  part  of  the  post-exterual  column  (Fig.  64),  while  a  third  set 
consists  of  fine  fibre:}  which  at  ouce  change  their  direction,  turning 
upwards,  and  keep  together  so  as  to  form  a  zone  (zone  of  Lissauer), 
which  lies  outside  the  extremxty  of  the  posterior  horn  in  the  cervical 
I'egion,  but  lower  down  the  cord  between  the  caput  and  the  surface 
of  the  cord. 

The  fibres  of  these  three  sets  have  on7y  two  immediate  destinations 
— to    the    postero-median    column   and   the   posterior  grey  coma. 

(1)  Many  of  the  fibres  that  enter  the  post-external  column  (a)  pass 
obliquely  ufkwards  and  inwards  to  the  post-median  column.  Iliis 
course  is  through  the  hinder  part  of  the  post-eiternal  column,  and 
in  ihe  lumbar  region,  where  the  roots  enter  at  the  bottom  of  their 
furrow,  many  fibres  actually  pass  backwards  into  the  adjacent  angle 
of  the  column^  and  may  be  there  seen  to  turn  upward  in  their  ascend- 
ing course  to  the  median  column.  It  is  this  arrangement  that  leads 
to  the  peculiar  wedge-like  Bhai«e  of  the  ascending  degeneration  just 
above  a  lesion  (Figs.  75  and  76)  ;  (ft)  other  fibres  entering  the  post- 
external  column  curve  forwards  and  enter  the  posterior  comu,  chiefly 
in  front  of  its  head.  The  curves  they  describe  are  largest  in  the 
lumbar  region,  where  they  almost  reach  the  post-median   column. 

(2)  The  fibres  that  enter  the  caput  directly,  pass  through  this  to  the 
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/xjitfrior  horn,  some  on  tlieir  Iftvel  of  pntranoe  (and  these,  in  the 
luml«r  ivgion,  havo  a  curved  i^oarae  like  the  nitM-idiau  lioes  on  a 
jjfloiie),  while  otbera  turn  upwards  in  compact  bundles  to  pasa  forward 
iiildtliH  comu  at  a  higher  level.  (3)  The  fibres  of  Lissauer'a  group 
&I110  euler  the  horn,  either  through  or  in  front  of  the  caput,  after  a 
«iioft  Aaoending  course. 

Tiius,  eicept  the  fibres  to  the  post-median  column  (which  ascend 
in  it  irithout  decussating),  all  the  other  posterior  root-fibres  enter  the 
^oittirior  horn,  chiefiy  ou  its  iiinev  side  or  through  the  i:aput,  a  few 
^LiMijiuer's)  on  its  outer  side.* 

la  the  posterior  horn,  fibres  of  each  set  pass  to  the  posterior  oom- 
niisure;  others  go  to  the  posterior  vesicular  column  (where  this  exists), 
vliile   some   pass  forwards  into  the  anterior  eoruu,  chicfij  towards 
thv  outer  group  of  nerve-cells;  a  few  pass  towards  the  auterior  com- 
ftiissure,  aud  a  coutiiderable  number  probablv  end  in  the  nerve-cells 
the  boru.     It  is  probable  that  the  fibres  that  pass  to  the  posterior 
r>si<Mihir  columut  are  coiniected  witb  its  cells,  most  likeljr  indirectly 
Ihnjugh  their  ramifying  processes  and  the  spongy  plexus,  because  tbe 
fibrt»  of  tbe  plexus  bave  been  found  atropbied  witb  those  of  tbe  pos- 
terior root.     Many   of  those  that  pass  towards  the  posterior  com- 
mmiiire  are  probably  also  interrupted  by  nerve-ctdls  in  the  posterior 
cunin.      Thus  the  ohiof  destination  of  the   fibres  that  do  not  enter 
the  posiero- median  column  must  be  regarded  as  the  anterior   comu 
«f  the  same  side  and  tbe  op]>osite  half   of   the   cord ;    and  this   is 
prolttbty  true  also  of  the  numerous  fibres  that  end  in  the  nerve-cells 
of  tbe  cornu.      The   fibres  from  the   vesicular   tract  to  the   direct 
wrebellar  tract  perhaps  continue  the  path  of  the  posterior  root-fibres. 
BlooB'SDPPLT  to  THi  SpiKAT.  CoRD  — The  arrangement  of  the 
arteries  in  tbe  cord  is  not  a  matter,  at  present,  of  much  practical 
importance.     Neverthelous  it  is  one  on  which  some  detailed  facts  are 
DCceMary,  because  it  is  a  subject  to  which  it  is  most  desirable  close 
*t(eiition  should  be  given,  ou  account  of  the  probability  that  vascular 
Imiuiuare  more  frequent  than  our  present  knowledge  indicates,  and 
tl^reUtion  of  lesions  to  arterial  regions  should  be  carefully  noted, 
ebief  gi-neral  fact,  is  that  the  blood-supply  is  in  part  ceotnil,  in 
peripheral:  tbe  central  supply  is  derived  from  tbe  branches  in 
ttw  anterior  median  fissure  and  embraces  tbe  grey  matter,  except  the 
posterior  horn;   the  peripheral  suppUes  the  posterior  horn  (except 
^  neck')  and  the  white  substance. 
The  arterial  blood  is  brought  to  the  cord  by  small  branches,  derived 
*The  llbrM  tluit  piuis   to  the   pott-oxternal    columa   hiive   been   t6rm(*d   tbe 
'niwiiin  prtup,"  «nd  th«  reil  of  the  root-fiWrM  tho  "  liit#ral  (rroup,"  thuae  vuterini^ 
lli«(aput  being  diftiu^uiihed  M  an  **  intermediate  (iroup."     But  each  investigator 
■^nrribei  much   the  iume   faoU  in  a  d>fferttnt    nietliod,  and    adupu  an   original 
B^ntcUtarv,  which  renders  it  bt;tter  at  preacnl  to  keep  tbe  facta  more  promineot 
'"  ^e  uiod  thiin  the  name*. 

^  Aeeurding  to  Mutt  tbe  fibres  divide  and  form  a  Coe  plexui  before  joining  the 
**'•  of  Lha  Te«icular  column. 
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froru  the  vortebrals,  interco<»ta.l8,  antl  other  arteries,  wLioh  reach  the 
cord  by  tho  ant'Tior  and  posterior  roota.  Tbe  auUirior  pass  for  the 
most  part  inwardK,  to  thn  anterior  median  fissure,  where  they  are 
connected  by  veitieal  branchoa,  crontiriuous  in  direction,  so  as  to  form 
an  anterior  spinal  artery.  From  this  a  series  of  branches  pass  l>aek- 
wards  in  the  anterior  median  fissure,  which  may  be  called  anterior 
median  arteries^  and  are  of  greJit  importance,  supplying  most  of  tho 
grev  matter.  At  the  bottom  of  the  fissure,  each  divides  into  two 
branches,  a  right  and  left  eomml^Bitral  artery,  which  passes  ontwards 
and  backwards  through  the  commissure,  difiphicing  its  fibres  (and 
hence,  in  section,  the  commissure  often  api)earfl  to  be  interrupted 
where  the  fibres  are  divided  obliquely).  At  the  end  of  the  commis- 
sure each  divides  into  an  anteriot  central  artery,  which  sup- 
plies most  of  the  ante- 
rior horn,  and  a  poiterior 
central,  which  supplies 
the  intermediate  prey 
matter  and  the  neck  of 
the  posterior  horn,  in- 
cluding the  region  o£ 
the  posterior  vesicular 
column.  Each  commis- 
sural artery,  moreover, 
before  dividing,  gives  off 
a  branch  which  immedi- 
ately bifurcates  into  an 
upward  and  downward 
vessel,  each  continuous 
with  &  corresiionding 
branch  from  the  next 
commissural  artery  above 
and  below  —  the  ana$to- 
motic  aiiery.  This  effects 
a  vertical  continuity  of 
anastomoses  within  the 
cord,    like    that    of    the 


FlO.  81. — Sotni-Htii^rniiiiimtiL-  ro|n-eRenIntion  of  tJie 
■rt«riei  of  ihe  spinal  cord;  A  b,  Htiterior  ii'MmiI. 
Crmtrnl  arfrrie*. — A  M,  niitorlor  medial ;  c  o,  be- 
tween tho  riKbt  itn<l  k-ft  connn  Mural  ftrlcries; 
a,  Hnii«toniottc  art«ry,  divided  trRnavcrscly,  to 
which  a  brMDi'h  g'^ei*  from  the  cotiimisvnral  arterv, 
which  then  rtivid«fi  into  a  e,  nnterinr  rorniml,  nnd 
m  r,  inid-comtiH)  nrterie*".  Peripheral  arterien. — 
p  m,  (lO-U-rior  nl^diAl ;  p  i,  post-ititKrini'diiitr  ;  p  e, 
pMtftior  I'ornual;  p  r,  ix>fltfrinr  rndiculnr;  p  /, 
ml,  a  I,  regiiiDH  oC  the  posterior^  middle,  and 
BiiU-rinr  Uteml  hrnnrhcfl  ;  *  r,  anterior  radicnlnr. 
In  the  r  ght  half  of  the  flg^are  the  more  deeply  anterior  spioal  artery 
flhaded  lutrt  indicMtcB  tb«  region  aappUed  bj  th«  outside  the  Cord. 
eeiiirul  urterlea.  _,  .    .        i       .     . 

The  pertpheralarienet 

pass  inwards  from  the  surface.  A  posterior  medial  artery  courses  in  the 
median  septum,  giving  brunches  to  each  aide,  and  an  intermediate 
eej'Utl  artery  passes  in  the  corresponding  septuin  oultjide  tho  post- 
median  column.  Midway  between  this  and  tbe  root-furrow,  a  branch 
enters  and  passes  through  the  post-exlemal  column  to  the  posterior 
horn,  which  it  enters  in  front  of  the  caput  and  chiefly  supplies — the 
p09terior  cornual  artery  ;  while  a  poeferior  radicular  artery  passes  in  on 
the  inner  aide  of  the  posterior  root,  and  is  di^ttibuted  to  this  and  the 
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liipDt.  A  series  of  anterior  radicular  arteries  enter  with  the  auterior 
ruots,  anil  between  tbem  and  the  posterior  horu  are  anierioTf  middle^ 
aod  posterior  UitercU  arteries  in  corn^ypunJiu;.;  piirta  uf  the  lateral 
cvlumu.  The  brunobes  into  the  lateral  eoluniu  do  not  reach  tbe 
£Kv  AabsttiDce ;  the  branohMS  iu  the  grey  subsiauce  eiteud  into  tbc 
iDner  |Mirt  of  the  Literal  column. 

The  veitts  of  tbe  cord  correspond  in  the  main  to  tbe  arteries,  but  a 

Ur^r  pro}>ortion  of  tbe  blood   passes   into  the   peripheral  system* 

SuDif.  es|ieciully  those  of  tbe  wliit^  substance,  pass  outwards  along 

Uw  septa,  and  those  on  tbe  surface  of  tbe  sides  and  tack  of  the 

cord  are  gathered  into  a  potierior  aphuU  vein.      Others,   eepucially 

of  tbe  grey  matter,  pass  inwards  to  a  huge  rertical  vein  that  lies 

io  ihe  grey  commissure*  a  little  distance  from  tbe  central  canal  on 

iide(i»  Fig  73;  compare  also  Fig.  67),  from  which  branches  pass 

da   to  tbe  auterior  meditin   fissure,  and    thruugU  this    to  an 

Mitrior  spinal   vein.       Tbe    anterior    and     posterior    spinal    veius 

ddiver   tbvir   blood,  through   communicating   veins,  into    tbe   large 

rtuous  plexuses  that  lie  outstdt*  the  dura  tnater,  and  which  receive 

MocmI  aiso  from  thu  bones,  and  from  tbe  structures  and  skin  behind 

tlv  »pine.     But  tbe  veins  of  the  spinal  curd  cannot  be  injected  from 

tlieeeplexuses,  not  because  there  are  valves  in  tbe  connecting  braucbes, 

Wt  sppareutly  liecause  they  form  no  trifling  a  proportion  of  tbe  total 

iOfiuectious.     From  theplexuseK  blood  passes  to  the  various  vertebral, 

cemcal,  and  intercostal  veins. 

Although  there  is  a  vertical  continuity  of  the  vessels  of  the  cord. 
It  ii  probable  that  the  course  of  tbe  circulation  is,  in  the  main,  hori- 
lonial.  From  the  very  tortuous  course  of  the  path  by  which  arterial 
bkioil  eaters  the  cord,  it  is  evident  that  tbe  pressure  to  which  the 
uteriei  of  the  cord  are  exposed  must  be  far  lower  than  that  iu  the 
iftericB  of  the  brain,  and  heuce  they  are  far  less  liable  to  degeneration 
Mdio  rupture.  On  the  other  band,  the  comlitiona  that  prevent  an 
ujjtction  of  the  plexus  of  veins  outside  tbe  dura  mater  from  i>assing 
ioiotJie  veiusof  the  cord,  must  save  the  bitter  from  the  extreme  over- 
<li«WiiMoa  to  which  they  would  otherwise  be  liable  when  there  is  a 
^^Ukdnnca  to  the  return  of  blood  from  the  plexus. 


rUJfCTtOSS    OF  TBS   SPINAL    CORD, 

"9w»  DOW  iu  a  position  to  consider  the  functions  of  the  spinal 
^1  ftad  the  structures  by  which  they  are  suliserved.  The  functions 
^  these:  (1)  The  spinal  cord  conducts  motor  nerve  impulses  from 
"■•Win  and  sensory  impulses  to  it.  (2)  It  constitutes  a  series  of 
Wtttrti  for  reflex  action.  (3)  It  contains  certain  centres  that  ulti- 
ij  govern  nervous  action  in  structures   under   the  immediate 
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control  of  the  sympathetic  eystem.  the  bladder,  rectum,  blood-ret 
&c.     (4)  It  iutluesces  the  Dutrition  in  all  jiarts  to  which  its  aerT< 
extend. 

MoTOB  Conduction. — The  chief  facts  regardiug  the  phveiologr 
the  motor  path  have  been  necessarily  considered  in  the  account  uf 
its  anatomy.  We  have  already  seen  that  the  path  of  motor  irap 
is  through  the  pyramidal  fibres  (in  the  anterior  and  lateral  pyram 
tracts),  the  anterior  cornua,  and  the  auterior  nerre-roots.  The 
glion-eells  form  part  of  the  path,  and  so  also  probably  doc6  that  part 
of  the  plexus  of  fibrillw  in  the  coniu  which  intervenes  between  the 
pyramidal  fibres  and  the  gt&ugliou-cuUs.  We  have  seen  that  the 
crossed  relation  of  the  eerebnil  hemisphere  with  the  limbs  isaubservi 
by  the  dec-ussation — chiefly  at  the  pyramids,  partly  along  the  ooi 
from  the  one  anterior  to  the  opposite  lateral  tract,  and  apparently 
a  slight  extent  above  the  chief  crosBing,  since  some  degenerated  fib 
have  been  seen  in  the  anlerior  pyramid  opposite  to  the  lesion  of  the 
brain.  We  have  seen  also  that  we  are  still  ignorant  of  the  mode  of 
connection  of  the  motor  cells  with  the  cerebral  hemisphere  of  the 
same  side  in  the  case  of  the  muscles  that  habitnally  act  with  their 
fellows  on  the  opposite  side.     These  can  be  acted  on  by  either  hemi 
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sphere  in  degree  that  approaches  equality  in  proportion  as  they  aci|^|i 
together,  and  is  almost  complete  in  muscles  such  as  the  intercostaU^^ 
which  ciin  only  act  toc^eiher.     It  is  great  in  the  case  of  all  the  trunk 
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muscles  and  of  those  of  the  teg,  less  in  those  of  t  he  arm.  This  relatii 
ia  further  cousidored  in  the  iiccouut  of  hemiplegia  in  vol.  ii,  to  whictf 
it  specially  pertains.  The  variations  in  the  decussation  of  the  chief 
set  of  fibres  suggest  that  the  variations  in  observed  facts  bearing  on 
the  (|uestion  may  merely  represeut  variations  that  exist  in  nature. 
The  connection  may  t»e  subserved  b^  fibres  that  never  decussate,  and 
bv  fibres  that  recross  in  the  cord,  in  different  degrees  in  diffet^eat 
porsoiiH. 

The  largo  fibres  of  the  anterior,  motor,  nerve-roots  are  far  moi 
numerou.s  than  the  fibres  of  the  pyramidal  traiits,  and  so  aliw  are  t] 
cells  of  tlic  ant(*rior  horn,  from  whiih  the  large  root-fibres  i>ro«?ed. 
Neverlheless,  it  ia  probable  that  all  thene  cells  and  root- fibres  can  bft^^ 
excited  through  thest*  tracts.  Hence  many  cells  must  be  related  toH 
each  of  the  pyramidal  fibresi.  We  do  not  know  precisely  how  the 
latter  end,  but  it  is  proiiably  a  complex  mechanism,  constituted  bv 
minute  nerve-cells  and  fibrillary  network.  This  mechanism  ia  snch 
that  the  stimulation  of  certain  pyramidal  fibres  excites  to  action  a 
much  greater  number  of  nerve-cells,  so  co?mect^»d  and  arranged  as  to 
pniduce,  through  the  related  nerve-roots,  a  complex  movement,  in 
which  many  muscle*  may  take  part.  The  nerve-cells  thus  oounectel 
may  not  all  be  at  precisely  the  same  level,  and  only  some  of  those  at  a 
given  level  may  be  thus  associated.  The  simpler  the  movemeuts,  and 
the  fewer  their  possible  variations,  the  fewer  pyramidal  fibres  mav 
suffice  for  the  production  of  the  movements.     Thus  it  is  coneeivahle 
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^B  KbCibrsucb  moveiuents  as  those  of  the  intercostal  muscles,  which 
V  m  ftmple  and  constant,  very  few  pyramidal  fibres  mar  Buffire, 
■  wherma  a  much  lar^T  number  must  he  necessarj  for  the  highly  vari- 
i^-^mouts  of  the  baud.  It  is  also  possible  that  the  pymniidal 
■  >  paiis  not  only  through  tbeir  own  end-struotures,  but  also 
thnttigh  p:irt  at  least  of  the  muscle-reHex  centre,  and  that  this  ent«rs 
into  the  mechanism  that  enables  these  impulses  to  effect  a  more 
compii?!  and  varying  movement  than  could  otherwise  be  produced. 

BXPEMBVTATIOX     OF     MOVEMENTS   IN    THB     SPINAL    GORD. — It    18 

xinportant  to   inquire   how  far  we  can  identify  these  various  motor 

mecluumms  of  tbe  anterior  grey  matter.     There  are  several  sources  of 

information  on  this  subject.     We  have  already  seen  that  the  arrange- 

mvQl  uf  fibres  in  the  anterior  roots  is  such  as  to  associate  certain  move- 

iMots  with  certain  nerve-roots,  and  it  is  a  reasonable  assumption  that 

tliis  corresponds,  to  some  extent  at  least,  with  the  arrangement  in  the 

grey  matter.     The  sources  of  our  information  on  this  point  are  the 

Emit«>4  facts  of  anatomy,  rare  cases  of  restricted  disease  of  the  nerve- 

roeU  in  man,  and  especially  the  experiments  of  Forrier  and  Yeo  on 

monkeys.     We  have  already   considered   tbe  indications   tbat   these 

experimenta  afford,  and  tlieir  suggestivenuss,  and  we  have  seen  that 

UieirTaluti  is  relative  rather  than  absolute.   As  regards  the  grey  matter, 

watost  remember  also  thai  there  may  not  be  a  strict  horizL>ntal  corre- 

spoodeoce  between  the  nerve-roots  and  the  uervecells.  because  it  is 

pn>l«ble  that  some  root-fibres  enter  the  antero-latcral  white  columns, 

sod  are  connected  with  nerve-cells  at  a  higher  or  lower  level  than  that 

St  which  they  leave  the  cord.     Another  source  of  inflammation  is  the 

d#>p*iicnition  of  nerve-cells  that  follows  slowly  on  an  amputation  of  a 

Umh,aud  the  condition  of  the  spinal  cord  in  congonitAl   absence  of 

put  of  a  Ituib.    The  last  and  most  important  son rce  of  information  is 

•apjttied  by  cjues  of  limited  disease  of  the  anterior  conuia,  in  which 

tfaep>jiiition  of  the  lesiun  and  the  distribution  of  the  resulting  palsy 

cu  be  cotnpared.     Dentruction  of  nerve-cells  causes  degeneration  of 

tils  motor  fibres  proceeding  from  them,  uud  wasting  of  the  muscles  to 

which  those  motor  fibres  proceed.     This  alone  affords  us  certain  know* 

Wgc.    Cases  of  clear  significance  are,  however,  rare,  and  it  will  be 

loQ^»  Ujfore  our  knowledge  can  be  complete.      Meanwhile,  we  may 

l'imi^>methiug  of  tbe  central  association  of  muscles  by  observing 

wb*t  muMcles  are  most  frequeutly  paralysed  together  by  such  disease. 

Tiiii  mbject    baa    been   carefully    studied  by   E.    Remak,*  and  bv 

Thwburn,t  *od  many  valuable  isolated  observations  have  been  pub. 

liihrd.    It  is  ouly  tbe  associations  which  are  frequent  that  can  be 

•  'krtinv  t.  P-jFchUtrie/  vol.  U. 

♦  •Ur^iri/ Jsnuiiry  7tii,  1887,  uikI  Oct oIxt,  1888  The  facti  were  obtervod  on 
'"''■'I  ii'jnry.  He  es«uciiiI«b  eacli  muscle  witli  «  ilngle  spinal  nt-rre,  bat  tbeu 
"^ei  ue  only  ctillections  uf  r<>ott  that  Mre  scvcruUy  cootinaoua,  u  are  the  groupa 
**  kmrp-crlla  «itliin  tl)6  cord,  «ud  it  ii  certain  that  the  roota  roUtcd  to  mauy  of 
^*  anKlca  go  into  adjiirpnt  ipiiial  nervw. 
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allowed  signifioance,  because  it  is  not  uncominon  to  baTo  more  ihiM 
one  focus  of  disease  ia  the  grej  matter.  The  following  sumoufca 
preHenta  the  (.'oul*!  usions  that  seem  probable  from  the  evidence  fl 
present  availublo  *  1 

The  various  facts  for  the  most  part  fully  confirm  the  conclasion  fll 
Bemak,  corroboraUnl  by  the  experimenta  of  Ferrier  aod  Yeo,  ihaf 
most  movements  and  muscles  are  represented  in  vertical  tracts^  and  the 
whola  anterior  grey  matter,  at  any  one  nervo-segmeat,  contains  cO'lli 
tliut  are  concerned  with  differeul  movements.  An  extenaive  leaion 
small  vertical  exteut  may  thus  weaken  mauy  movements,  but  abolii 
none.  The  special  representation  of  tbe  muscular  tunctious,  i. 
of  definite  movemeuts,  is  no  doubt  related  to  special  groups  of  neri 
cells,  but  a  single  group  may  be  concerned  in  more  than  one  associaU 
movement.  DiSereut  groups  are  probably  intimately  conned 
because  we  know  that  the  eoutractiou  of  any  muscle  is  act'*^mpauii 
by  a  slighter  but  proportioned  contraction  of  its  antagonists.  Aual 
mioal  connections  in  both  spiaal  cord  and  braiu  doubtless  uuderl 
this  association. 

CsnrtQAL  Baoioy. — The  highest  cervical  rogion  apparently  coDtains  cen 
for  tbe  small  rotators  of  the  head,  and  the  dcptesaors  of  the  hyoid  bone  we 
found  by  Boevor  and  Hovaley  to  be  related  to  the  first  two  pairs  of  nerves,  tbe 
ateniw-byoid  and  stern o. thyroid  cjiiefly  to  the  firet  and  tbe  ouiobyoid  to  the 
ieoond.f     Tbti  up{>or  part  also  contains  centres  for  the  niuules  of  the  neck, 
especially  for  the  sterno-uiastoid  and  upper  part  of  tbe  trapezius.     The 
phra^m  ia  probably  represented  in  the  }?rey  matter  at  tbe  level  of  the  roots 
the  phrenic  nerve,  the  fourth  cervical.     In  the  brachial  region  of  the  cerriesl 
enlarge  men  t,  the  mnftcles  of  the  (ilioulJer  are  repreitented  chiefly  in  tbe  upper 
part;  the  intrinsic  muscles  of  the  hand  in  the  lower  jmrt,     Tbe  flexon  of  the 
elbow  are  represented  al»ove  its  extensoni,  and   the  supinators  and   exten 
of  the  wrist  above  the  flexors  of  the  wrist. 

Deltoid,  scapular  mxueUf,  pecioralis,  and  serraius. — The  flfth  and  ai 
BCf^ments,  for  the  moat  part  the  sixth,  and  probably  the  outer  group  of  ner 
oetls.^  The  centres  for  the  two  parts  of  the  pecloralis  are  (iei»arute,  and  ars 
associated — the  clavicuhir  with  that  of  the  sernktus  magnus,  the  costal  with 
that(»f  the  latiHAiuiusdnrsi  f  Keep.  30).  The»e  luuioi'iuted  muscles  are  represented 
near  together,  but  not  at  the  same  spot ;  tbe  itSHucintion  is  often  reproduc«d 
diaeaae  of  the  anterior  cornu.  the  clavicular  part  being  affected  together 
the  sermtus,  but  one  muKle  may  suffer  without  that  which  is  cu 
asaociatpd  with  it. 

The  FUxort  of  the  elbow  and  Bupinaiort  probably  correspond  nearly  in  leTS 

*  A  useful  summary  of  the  evidence  up  to  the  miildlc  of  1884  wilh  given  by  Dr. 
Allen  Slnrr,  in   the  *  Atnoricati  Jounial  of  Ni-urulogy,'  Aug.  aDfl  Nov.,  I8S4.     TUs 
aubjeet  is  a  tempting  onu  fur  tht-ory,  hut  it  is  vt^ry  important  to  kwp  to  the  sol 
f^UTid  of  facta,  hoivcvcr  limited  it  may  be  in  extent. 

f  Chiefly  the  po^Urior  lielly  of  the  miitcic,  l)^'  n  hranch  joiiiiitg  the  i^losto- 
phsryngeal.  Tlic  ulhor  muj»cles  nstned  (itu'lu<liu|{  ijightty  the  anterinr  bellv  of  iha 
omohyoid)  are  iniiervsted  (roni  tlie  flmt  cervical  by  a  bniiicU  joining  the  by  ))Ogl<>i 

X  Thorbuni  (1<k.  cit.)  rvfvrs  the  iiifrs-  aud  f)uprii<spi lists  with  mucli  prubabiiil 
the  fourth  pair  of  nerves. 
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tb  the  drltoid.  The  whole  of  thin  series  of  mnnelcs  mar  he  afTect^d  alone  bj 
of  th«  nerve-rools  (nee  p.  91)  or  of  the  Rrev  matter,  and  then  we  have 
ipprr  arm  type"  of  palsy,  desoribed  first  by  Erb. 
timMor  of  the  elbow  itriopM):  probably  the  middle  of  the  bra£hial  region^ 
lieflj  the  aeventh  affluent,  extending  down  to  the  eighth,  and  perhaps  up  to 
Lb.  pomihly  chiefly  in  the  outer  f^ronp  of  nerve-cells. 
C/<«njorj  of  the  wrietAre  represented  ahore  those  nf  the  elbow;  probably 
tfctefl^  at  the  sixth  or  eiith  and  seventh  segments,  and  nut  fi-om  the  pontero< 
otenial.  but  from  the  other  gronpfl.  Flexors  of  the  uirUt:  helowtheextftisom, 
Marly  im  the  same  level  an  the  extensors  of  the  elbow,  at  the  seventh  and  eighth 
M^niLt,  and  probably  also  from  one  of  the  onter  groups  of  cells.  The  pro- 
wimt  have  nearly  the  same  representation  oh  the  flexors  of  the  wrist. 

£«my  £x£riuorf  of  the  fingers :  upper  part  of  the  brachial  regiun,  about  the 

tfrtl  of  the  sixth  or  between  it  and  the  wvcnth  seguient ;  probably  fiY>m  onr 

'  I'  anterior  gn>aps  (not  from  tha  poflt^ro-lateral  group).     Long  Jfl.exor$  of 

'  «<jrrs :  below  the  extensors  ;  probably  seventh  or  eighth  segment 
hihm*^  fHusr.le^  of  the  hand:  lowent  part  of  the  brachial  region,  and  the 
llwnar  muscles  a  little  higher  ttinn  the  interossei ;  the  latter  being  represented 
in  the  first  dorsal  segment,*  The  intrinsic  umsvles  {Uko  the  long  extensors) 
snpnjhablj  related  less  to  the  outer  than  to  the  inner  and  anterior  groups. 
Dn  two  sets  nf  muscles  are  related  both  in  action  and  in  central  connection,  as 
sttillufttnited  by  a  case  of  concimsion-lesion  under  my  care,  in  which  the  two 
«W  interossei  were  ]>aralyfied  and  wasted,  and  also  the  part  of  the  long 
fitrowr  supplying  the  two  outer  fingem,  but  no  other  musi'U*s. 

LcuhAk  EsLAROKMMNT. — Our  knowledge  of  the  representation  of  muscles  in 

^Uthunbor  enlargement  is  very  slight,  and  we  have  scarcely  any  definite  facts 

|i«iBeen)ing   their    relation    to    the    cell-gronp^.       The   postero-external    group 

'|R]N>ndenites  over  the  others  in  siz.e,  even  more  than  in  the  cervical  cord,  and 

i«i))tlm  also  in  importance.     The  few  pathological  observations  of  changes  in 

tSt  Hveral  groups  are  not  altogether  connistont.     The  chief  facts  available 

■riiWto  the  probable  segmental  level  and  association  of  the  centres,  and  are  as 

ffllUftt 

Cmiia«/«r.  second  lumbar  segment.  P»0(W,  second,  iliacxis,  third,  lumbar; 
tk»two  muscles  (one  in  function)  are  probably  related  to  a  group  of  cells  ex- 
tnding  tliroQgh  both  segments.  Adductors,  fourth  lumbar  segment.  Oluieal 
■•Hflrt  (rxten^ors  of  bipt,  fourth  and  fifth  Inmbar  segments. 

Miitiuon  of  hnee.  third  and  fourth  luiubar  segments,  probably  from  the 
■■•ghjcip  as  the  flexors  of  the  hip ;  the  two  Feta  of  muscles  are  often  affected 
t'SBttier.  and  sometimes  the  adductors  suffer  with  them.  The  Sartorivs  is 
Ff^UU;  related  to  the  thiid  FCgment,  but  not  to  the  same  cell-group  oa  the 
rtltfiiiireof  theVnec(to  which,  indeed,  it  does  not  belong;  see  p.  40).  It  usnally 
Lrophic  palsy  of  the  pxtensont.  Flexors  of  knee,  fifth  lumbar  and 
•eginents.  Their  centre  is  thus  below  and  certainly  distinct  from 
nf  the  extensors. 
I^  iiiu*c/«f*  of  the  lower  Ug,  moving  the  foot  and  toes,  are  relate*l  to  the 


•  1\ls)i  the  Indleation  of  the  majority  of  cases.  Neverthele«i  Sabli  has  recorded 
KQUtoratrophy  of  all  the  intrinsic  muscles  of  the  Imnd.in  which  the  lesion  did  not 
''^  keloir  the  seveDlh  »egment:  the  eighth  and  Brst  dorsnl  were  perfectly 
^'**>\.  I  have  seen  a  esse  of  atrophy  liuiiivd  to  the  ddtnid  and  intrinsiennscles 
^  Uw  hHDtt.  dae  to  an  ai  ute  processj  probably  baiuiorrl  age,  but  in  this  case  therv 
*•?  Uire  Wen  two  leti^ms. 
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fonrtli  and  fifth  lumbar  and  the  fimt  sacral  B«'gmeTitii.  The  calf  mn$rle*^  the 
tibialiM  anticus^  and  the  peraneus  lottguB  have  certainly  separate  cenirefi,  and 
are  often  affected  nepftrately.  The  tibiulio  anticus  may  xuffer  alone,  or  mar 
alone  escape  when  the  other  mnwies  in  front  of  the  leg  ai-e  paralysed.  The 
musolei  of  the  culf  may  be  affected  when  those  in  front  of  the  leg  are  not..  It 
IB  prohaldc  that  the  peronenB  longuR  w  the  h!<;hGat  in  central  representation, 
and  18  related  to  the  fourth  luinlur  setfinent. 

The  inh-in^ic  miueles  of  ihc  foot,  PKjteciatly  the  interonsei,  are  the  lovest  in 
centml  re1atioiit>,  bein^  connected  witli  the  second  eaeral  segment.  The  {Ksition 
of  their  centres,  in  the  lowest  part  of  the  Itunhar  enlargement,  thun  corresponds 
to  that  of  the  analogous  miiKolefl  of  the  hand,  in  the  lowest  part  of  the  cervical 
enlargement, 

Sbnsdry  Conduction. — Our  knowledge  of  the  sensory  path  in  the 
cord  is  far  less  defiiiito  tbnn  that  of  the  motor  path,  in  spite  of  tbe 
fart  that  it  has  boen  the  siilijoct  of  a  large  number  of  expLTimental 
investigations.  The  subject  is  a  very  diffieult  one  for  experimeDtal 
solution,  on  account  of  the  difficulty  of  aac<ertttining  the  conditioD  of 
sensation  in  animals.  The  indications  afforded  bj  disease  are  equiTOcal 
for  another  reason.  "We  have  seen  (p,  60)  that,  in  the  sensory  nerres, 
a  lesion  which  peminuently  interrupts  motor  couduetiou  may  scarcely 
nCfect  sensory  conduction,  and  the  same  thing  Is  apparently  true  of 
the  spinal  cord.  If  loss  of  feeling'  resnlts  from  an  acute  lesion^  it 
often  quickly  passes  away,  although  motor  palsy  remains  complete 
and  absolute,  and  this  when  all  the  eleraenta  of  the  cord  seem  equally 
implirated  in  the  morbid  process.  In  cases  of  such  clirouic  disease 
as  couiprcssiuu,  which  when  slow  must  act  on  all  the  structures  iu 
nearly  equal  degix'e,  the  same  escape  of  sensory  conduction  is  often 
observed.  Difficulties  are  encountered  whatever  modu  of  interpretation 
of  the  [dienoTiiena  we  adopt,  and  the  fact  of  importance  to  our  present 
problem  is  that  we  are  not  yet  able  strictly  to  compare  structural  und 
functional  darange  when  the  former  is  moderate.  When  the  damage  has 
been  slowly  produced  it  may  be  apparently  great,  and  jet  function  may 
not  be  much  impaired,  esjiecially  tbe  lower  function  of  conduction  of 
nerve-force.  The  significance  of  these  facts  as  regards  the  problem  of 
sensory  conduction  in  tbe  cord  is  that  we  must  be  cautious  in  drawing 
any  conclusion  from  the  persistence  of  sensation.  We  cannot  infer, 
because  supposed  sensory  tracts  are  visibly  diseased  in  a  case  in  which 
tbere  was  no  loss  of  sensibility,  that  these  tracts  have  not  the  ftinctiou 
assigned  to  them,  uidess  we  c/m  feel  sure  that  all  the  axis-cylinders 
are  destroyed.  This  we  can  seldom  do;  and  for  this  reason,  and 
because  morbid  processes  are  often  wide  in  distribution,  the  evidence 
that  can  be  obtained  by  comparing  the  [wsitiou  of  lesions  with  the 
sensory  symptoms  they  produce  is  limited  and  uncei-tain.  Other 
sources  of  information  are  the  effect  of  partial  lesions  of  the  cord, 
intense  in  degree,  but  limited  in  area,  especially  traumatic  lesions 
affecting  one  half  of  the  cord  or  ]>art  of  one  half.  Cases  of  this  kind 
are  of  high  value,  but  in  few,  at  present,  have  the  extent  of  lesion  and 
the  jran^e  of  symptoms  been  accuiateij  ascertained. 
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H^nof  pliT»iolotrtBtii  have  relied  chiefly  on  the  rennUs  of  eiperimenU  on 

limalft-     "DnfortiinateW  the  help  theae  can  pive  U  also  reduced  to  a  litenil 

linitnam  bv   the  dtfficuUies  of   experimont;ition    and  of    interpretation ;  the 

iphTRirnl  difficuliie*  on  the  one  hand,  the  funrtional  perplexities  on  the  other. 

Some  rleur  fofta  have  been  iwcertaineJ,  and  other  rennlts  have  been  obtained 

th».t  «till   wait    certain    interpretation.     The   earlier   eiperiinents    of    Brown- 

S^mrd  MtAhlifthed  one  important  fort,  which    has  been   fully  confirmed  by 

pithnhii^T.  that  the  chief  part  of  the  seusorv  |>ath  croMses  the  middle  litie  8i>on 

Uteritenlerethecortl,  and  pnapteo  up  to  the  brain  on  the  other  nide.     The  experi- 

Dratjt  by  others  which  seem  to  defierre  the  greatest  weipht  are  those  of  Scbiff 

«nl  Wcronchiloff.     The  latter  employed,  as  a  teat  of  npward  condnrtion.  the 

fffect  of  stimaiation  of  the  nensory  nerves  on  the  vnso-motor  centre,  availing 

Mm»flf  aljio,  in  some  experiments,  of  ronfirmatory  evidence  of  pain.     Woi-o- 

uliilolTs  experiments  have  also  been  repeated  by  Sherrin^on  with  cnnclnsive 

cormbonition.     These  various  exppriments  are  far  from  certain  in  their  indica* 

tions,  and  the  dejiree  of  uncertainty  is  also  the  subject  of  much  difference  of 

npioinn.     Taken  tocreth*>r,  they  point  to  the  white  snbMance  as  ««»taininjf  the 

iRworr  path — the  posterior  and   the   an tero- lateral  columns.      In  these  two 

t^gTOUft  there  are  tihrei*  which,  dci^enemting  above  a  lesion,  must  l>e  presumed 

toeonduct  npwnrds,  and  extend  through  the  spinal  cord  to  the  medulla.    Those 

ftrttlw  fibres  nf  the  positeriur  niediuii  culumns  and  the  antero-lateral  ascending 

Btit  the  ^»o«terior  median  fibres  may  be  extensively  dcgcncmti'd  when 

tioo  is  unimpHired.     We  shall  presently  see  the  pixilmble  meaning  of  this 

Tli«  experimental  evidence  that  there  is  sensory  conduction  in  the  lateral 

eulutnn*  i»  n<it  oppitRed  in  the  same  way  by  patliological  or  anatomical  facts. 

■nd,  imieed,   pref>en1s  some  harmonieR  with    them    which  shnnld   be  allowed 

■»i;rht, — although  noscientidi*  evidence  is  more  easily  undervalued  and  even 

iciMred  than  that  which  eonsists  in  the  agreement  of  facts  in  different  regions 

cf  ii)Te»tigatJon, 

Tbenubject,  however,  at  the  present  time  is  too  far  from  even  the  semblance 

[^•tUtfnient  to  make  a  discuasioa  of  the  evidence  worth  the  space  it  would 

wpeoially  in  a  work  deuling  with  practical  medicine.     It  is  only  desirable. 

fforc,  til  point  out  ceitain  lending  facts  and  leading  counideraliona. 

Etperimente  suggest  that  the  lateral  columns  conduct  the  impressions  that 

*^  Ml   on  pain,  and  that  act  on    the    vaso-motor  centrx* — conduct  them   in 

Witnals  chiefly  on   the  side  of  the  cord  opposite  to  that  on  which  they  are 

Produced,  slightly  on  the  same  side.     They  sngi^est  also  that  seiisationn  of  touch 

*^  conducted  in  the  posterior  columns  of  the  cord.    In  man  the  paths  for  both 

*^iUAtions  are  on  the  op^ionite  side  of  the  cord.     We  may  accept  as  certain 

_y**  fact  that  the  tactile  or  painful  impulse  wc  feel  crosses  the  middle  line 

>JD  after  entering  the  cord  ;  it  is  probable  that  some  impulses  that  we  do  not 

f^l  de  not  ci-oea.     We  must  never  forget  that  there  is  strong  reason  to  believe 

t^at  only  a  minority  of  the  impulses  that  traverse  afferent  nerves  affect  our 

nwnefls. 

how  few  fibres  there  are,  in  either  situation,  tlmt  can  subserv*  the  fnnc- 
^<m.  The  Bbres  of  the  jM>ftterior  median  exilumn  pass  up  the  same  side  of  the 
hand  in  the  fHnteriur  columns  elsewhere  we  have,  besides  the  remaining 
fj^fibres  and  the  **  comma  tract,"  an  apparently  insignificant  number  of  fibres, 
•lid  these  do  not  degenerate  through  any  considemble  extent  of  the  cord. 
Nevertheless  the  fitmt  of  the  post.-extemal  ooluron  contains  a  very  large 
number  of  exceedingly  small  nerve. fibres,  which  have  attracted  Iprs*  notice  than 
Wy  deserve.     In    tlte    lateral  ooiumn,  moieorer,  we  niu«t,  in   like  manner, 
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diBioisv  tlio  pyramiJal  and  eerebellnr  iracte — the  latter  because  dii 
proved  to  w»  that  the  jwth  nf  these  sensationji  w  by  thi*  ponn  and  not 
bellam.  Still,  we  hare  here  the  antero-lateral  ascendin};  tract,  and  we  have 
alflo  the  p-nund  bundles,  and  the  question  presents  itself  which  seenos  to  have 
been  tacitly  taken  as  a  greater  difficulty  than  it  really  is — doea  the  abwiice 
of  the  continuity  which  would  cause  continuous  defeneration,  exclude  snch  oon- 
dnrtinn  as  we  need  P  The  fihrea  that  do  not  degencmte  thrmigjh  long  con fW» 
may  degenerate  through  short  tmds,  jiajisiiig  into  the  grey  matter  to  nutri 
cells.  Prof.  Foster  has  sui^frested  such  an  "  in  and  out"  path  as  probable  f< 
this  sensory  conduction.  But  there  are  many  difficulties  in  the  conception 
such  very  frequent  interrnption  by  nprve-cells  as  this  theory  involves. 
special  obstacle,  moreover,  to  the  opinion  that  any  part  of  the  path  involves  1 
grey  mutter  is  the  invanable  escape  of  sensation  in  anterior  polio-myelit 
which  must  often  involve  at  least  the  intermediate  p*ey  substance.  Bat  it 
possible  that  tliere  may  be  many  fibres  which  undergo  no  secondary  degene 
tion,  and  yet  habitually  conduct  in  one  direction.  Because  we  admit,  as 
probably  uuj;ht  to  a<hiiit,  that  degeneration  in  a  given  dii*e<'tion  means  hatrit 
conduction  in  tlmt  direction,  it  docs  not  fallow  that  the  absence  of  depenerati 
means  the  absence  of  such  habitual  conduction,  ulthough  the  ai«suuiptiun  see 
to  underlie  a  good  deal  of  current  reasoning  on  the  subject.  There  are  many^ 
fibres  of  unknown  function,  wliich  do  not  degenerate,  scattered  even  among 
those  of  the  posterior  median  colninn,  and  there  are  still  more  in  the  pos 
eitcrnal  column,  while  they  are  comparatively  abundant  in  the  anterior  colu 

Still,  they  ave  not  numeiuus  enough  to  save  us  from  the  second  difficn 
that  the  fibres  we  can  look  to  are,  taken  altogether,  insnthcient  in  numbe 
subserve  the  aiarvellous  differentiiition  of  sensation  in  the  periphery — differ- 
entiation in  quality  of    feeling  and  especially  in  locality  of  feeling.     But  a 
difficulty  may  become  inopenitive,  without  ceasing  to  exist,  by  being  ab!M>rbi-d 
in  a  still  larger  difficulty  of  the  same  kind.     If  we  avail  onrnelves  of  all  the 
Btnicturcs  of  the  spinal  coi*d  that  can  conceivably  snbscrve  upward  conduetioi 
we  fail  to  find  room  for  the  separate  conduction  of  impulses  which,  ncvertbele 
the  spinitl  cord  must  separately  convey. 

On  only  one  hypothesis  is  it  i>08»ible  to  conceive  such  conduction.  The  I 
creased  power  of  the  nHcn)scoi>e  has  shown  us  that  each  axis-cylinder.  so  call 
is  apparently  not  a  simple  boily,  but  a  compound  structure,  compotted  of  fibrill 
and  eomparable,  in  pfnnt  nf  fact,  to  a  bundle  nf  nerve-fibres.  The  seu»o 
axis-cylinders  divide  at  their  peripbei-al  distribution  in  the  slcin,  and  we 
scarcely  conceive  them  dividing  except  by  their  lihnlhc.  It  seems  to  follow  o' 
necessity  that  each  sensory  area  of  distinct  perception  must  be  subserved  br  one 
of  these  fibriUse.  It  is  conceivable  that  the  impulses  may  keep  each  to  ita  own 
fibrillary  path,  even  if  an  axis-cylinder  contain  as  many  fibrillae  as  a  nerve 
does  fibres.  We  have,  indeed,  seen  that  such  fibrillie  seem  to  keep  separate 
even  in  traversing  a  nerve-cell.  It  is  only  by  such  an  avmngement  thnt  it 
seems  poe^ible  for  the  sensory  impressions  from  skin  and  tissue*  of  toucJ 
pain,  and  tempeiiiture,  to  be  earned  to  the  brain  so  as  separately  to  eici 
certain  nerve-cells  of  the  cortex. 
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If  these  considerations  have  weight  we  cannot  exclude  the  lateral 
and  posterior  colunms  from  the  function  of  sensory  conduction  on 
account  of  the  scanty  fibres  wo  can  discern  to  subserve  the  function, 
and  may  consider  what  evidence  ou  the  point  disease  and  iaj 
aCEord  in  man. 


It 

1 


1 


Unilateral  lesions  of  the  spinal  cord,  which  cause  loss  of  sensibility 
of  the  skin,  do  so  on  Lhe  side  opposite  to  the  lesion.     This  is  true  o£. 
aul  fonns  of  sensibilitj.     Tliey  thus  prove,  beyond  doubt,  the  decussrt 
tion  in  the  spinal  cord  of  the  path  from  the  cutaneous  nerves  of  pain] 
(i.  t.  common  sensibility) ,  of  touch,  and  of  tempei*ature.    An  analysis  of ' 
ibe  cases  in  which  both  effect  and  lesion  have  been  exactly  ascertained 
— which  will  be  considered  more  fnlly  when  these  lesions  are  described 
— Auggests  certain  other  conclusions  regarding  the  position  of  these 
pAtha.     The  facts  suggest,  fir^tt,  that  the  paths  for  seusations  of  pain 
and  of  touch  are  not  wmr  together.     Seusibilit)'  to  pain  hits  been  lost  in 
tiffloet  all  recorded  utses,  but  that  to  touch  iu  only  two  thirds.     They 
wggest,  secondly,  th^t  the  two  putha  for  tactile  sensibility  are  nearer 
lo^thtfr  than  are  the  two  paths  for  common  Bensibility,     In  no  case 
of  chiefly  unilateral  lesion  has  sensibility  to  pain  been  lost  on  both^f 
iid«,  whereas  in  two  recorded  oases  seusibility  to  pain  was  lost  on  the  ^^ 
side  opposite  to  the  lesion,  while  that  to  touch  was  lost  on  both  sides.* 
Both  these  couclusions  hannouise  with  the  suggestion  of  experiment, 
tkt  painful  seusations  are  conducted  iu  the  lateral  column,  those  of  ^ 
touch  in  the  posterior  column.     These  conclusions,  moreover,  are  sup-  ^M 

|»rted  by  the  facts  of   two  important  cases  of  injury  to    the    cord  ™ 

which  afford  direct  localiijing  iudica- 

lioiis.      One   is  a  case,   recorded   by 

uiyiclf.t  iu   which    the    spinal   cord 

in  the    upper    cervical   region    was 

ilamai^^^  by  a  small  spiculum  of  bone 

W'mg  driven  against  it  by  a  bullet, 

which,   entering    the    mouth,  lodged 

Bi  the    body    of    the  third   cervical 

irrt«bra.     The  extent  of  the  lesion  of 

lh«  conl  is  shown  iu   Fig.  82.     The 

chief  iu  jury  is  clearly  to  the  lateral   Fio- 82.— Scai..n  of  splnul  cord  be- 

_.l^_  J  »i.       4i  i.      ■  tween  the  Beeoiid  and  third  cervical 

»hima  and  grey  matter.tbe  posterior  nc,v«.couta.edbygu..shoti..jur^ 
^nma  being  merely  swollen,  appa- 

i^tl;  by  cedema.  The  affected  part  was  the  seat  of  hflemorrhageand 
hasnurrhagic  infiltration.  The  effect  was  entire  losa  of  sensibility  to 
jttmonthe  opp<>site  side  without  any  impairment  of  tactile  stjnsi- 
Wity,  To  this  the  other  case,  recorded  by  Mullor,J  is  almost  a  com- 
pIcDent  A  stab-wound  divided  the  whole  of  one  half  of  the  cord, 
icliMling  the  posterior  column,  and  also  the  posterior  column  of  the 

It  ia  p<»»siUe  tluit  taclilt!  seusibilitjr  may  hare  beon  loitf  ia  other  oun,  on  the 
■ide,  •■  *.  on  the  tide  of  ttie  leiiun,  and  the  lovi  may  have  escaped  notice  in 
''*Nqoenoe  of  the  exaltaiion  of  feurihility  which  is  coiumaulj  prc&eul,  aud  which 
"  t>r«cuinably  due  to  the  nervea  of  commoh  senailiUity. 
•t  ■Clinu'«l  Society*!  Trans./  vol.  li,  1878,  p.  24. 

t  '  B«itrtge  xuf  Putlt.  Annt.  uud  Phyt.  der  Kuckentn..'  Leipzig,  1871.  AHftmctv, 
*^oh  ioppleincnt  each  nthor.  and,  together,  give  a  full  acconnt  of  the  ea»e,  will  be 
tvund  iu  Kobner't  nrlicle  on  niiilat^ral  lc«ioti»,  •  lK*ut.  Arch.  f.  kiln.  Med.,'  1877- 
^^'  »ii.  p.  iOOi  aud  in  *  Virchow'i  Jahre»benchL'  1871, 
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other  side  almost  up  to  the  nenre-roote.  The  whole  of  both  postero^ 
median  colmnns  was  thus  divided.  The  effect  was  loss  of  seusibilit/  Ut 
pain  on  the  side  opp»o8ite  to  the  lesiuu,  and  of  that  to  touch  on  both 
sides. 

Thus  there  is  strong  reason  to  regard  the  an tero- lateral  aooending 
tract  as  containing  tbe  path  for  sensibility  to  pain.  As  to  the  path  ol 
tactile  sensibility  wo  must  wait  for  further  evidence.  The  fibres  that 
degenerate  upwards  in  the  niediau  columus.  passing  to  them  from  the 
external  posterior  columns,  and  couatitutiag  so  large  a  proportion 
their  mass,  apparently  come  from  tbe  muscles.  We  may,  howeverj 
remember  that  many  fibi*eB  pass  to  the  posterior  columns  from  t 
grey  matter,  and  also  from  the  |>osterior  commissure  in  the  roiddl 
line;  some  of  the  former  may  also  come  from  the  posterior  commi 
sure,  and  both  these  seta  of  fibres  may  have  crossed  in  the  middle  line. 
It  is  possible  that  those  fibres  conduct  tactile  sensibility,  &nd  that 
they  are  mingled  with  those  that  conduct  muscular  sensibility.  This 
theory,  however,  can  only  be  regarded  as  a  suggestion  for  future 
observations. 

The  conduction  of  impulses  from  the  muscles  is  certainly  iu  tbe 
posterior  median  columns.  Tbis  is  clearly  shown  by  the  (acts  of  the 
pathology  of  tabes.  The  function  of  the  direct  cerebellar  tract  has 
still  to  be  demonstrated.  There  are  certain  resemblances  between  its 
fibre-relatiouB  and  those  of  the  posterior  median  columus  which  gire 
countenance  to  Flechsig's  theory  that  it  conveys  impressions  from  the 
mubcli^B  of  the  lower  part  of  the  trunk  and  between  the  trunk  and 
lower  liiubw.  Sut  the  probable  origin  of  its  fibres  from  the  cells  of  the 
posterior  vesicular  column,  and  the  mystery  attaching  to  the  latter, 
give  tidditioual  obscurity  to  this  structure.  The  fine  nerve-plexus 
between  its  cells  seems  connected  with  fibres  of  the  posterior  root«, 
and  tbis  plexus  is  said  to  ati  ophy  early  iu  locomotor  ataxy.*  The 
obscurity  will,  indeed,  be  dispelled  if  we  can  accept  the  H|>ectilation  of 
6hi'rring(uu  that  this  cylinder  is  really  part  of  the  series  of  ganglia 
on  the  pOHterior  nerve-roots,  which  occuj^ies  a  position  within  the 
spinal  cord,  and  is  oontinuous  instead  of  broken  into  ganglia. 

The  path  for  sensations  of  temperature  is  still  unknown.     The  fi 
that  tbis  sense  is  frequently  impaired  with  sensibility  to  pain  sugges' 
that  the  two  paths  may  be  near  together  in  the  lateral  columns.     Mo 
tban  this  cannot  be  said. 

But  we  have  to  consider  another  problem  in  oar  study  of  the 
sensory  path.  The  siime  impression  that  is  felt  may  excite  a  refl 
action.  For  this,  afferent  rooi-fibres  must  end  in  the  grey  matter 
the  cord.  Are  the  two  functions  subserved  by  the  same  or  by  differe: 
fibres?  A  similar  question  presents  itself  with  regard  to  the  muscl 
nerves.  If  the  ascending  degeneration  in  the  postero- median  eolum 
when  the  cauda  equina  is  diseased,  is  admitted,  as  it  must  be,  as 

*  LiBuoer,  OppfCtheim,   &c.     Bee  Mott,    "  Uipoliir  Ceils   of  tbe  Spiaal  Conl,^ 
,  Brmin/  imrl  lii,  ISlK). 
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irtxif  that  these  root-fibrus  pass  up  without  interruptiun,  the  muscle* 
:X  Aciiun  muat  he  subeervod  by  other  fibres.  For  it,  however, 
>mpanitivt'tj  imw  may  suffice.  With  regard  to  the  other  sensorj 
fibres,  the  erideace  at  present  suggests  that  all  undergo  inter- 
ruplion  in  the  spinal  cord,  since  no  other  paths  have  yet  been 
luutiil  degf^nented  when  a  lesion  has  been  confined  to  the  nerve-roots. 
If  to.  the  same  fibres  probably  subserve  sensation  and  rt-flcx  action, 
ibe  nerre^-cells  or  fibrillary  plexus  providing  a  mechanism  for  the 
dififiou  of  the  path  and  diversion  of  the  impulses.  No  impression, 
ia  health,  causes  a  true  reflex  action  that  does  not  also  produce  a 
<>)tii»oiou8  seusatioh. 

We  know  very  little  of   the  serial    representation   of  cutaneous 

Misibility  in  the  spinal  cord.     It   is   proV>aljle,  however,   that  there 

iis progressive  representation  of  the  skin  in  the  posterior  nerve-cells 

without  reUtloQ  to  the  nerve-trunks  and  with  only  a  slight  relation  to 

the  nerve-roots.     Correspondence  with  the  latter  must  not  be  assumed, 

Iq  the  roots  the  serial  representation  is  along  the  axis  of  the  limb,  not 

MTois  it,  as  it  probably  is  in  the  nerve-cells.     In  the  dorsal  cord, 

uceudiiig  disease  often  causes  au  a£Eection  of  sensation  which  extends 

^      uround  the  trunk  at  higher  aud  higher  levels.     In  the  limbs  wc  have 

I       indications  of  the  same  armugement:  the  soles  and  paluis  may  be 

effected  alone,  and  unsesthesia  may  extend  on  the  limb  to  a  certain 

levi'l,  irrespective  of  nerve  distribution.     This  is  of  teu  seen  in  the  legs. 

I       I  lure  known  auiB.sthesia  in  the  arms,  due  to  disease  of  the  cord,  to 

I       ttue  uiidway  between  shoulder  aud  elbow,  at  the  same  level  around 

T      deh  arm.    Disease  of  the  cord  m^y  aSect  sensation  on  the  tips  of  the 

&i^TiOul)r.     It  is  probable  that  the  ascending  courue  of  many  of 

r       Uitf  root-fibres   subserves  a  rearrangement  of  representation  in  the 

■  t%il«,  and  provides  also  for  a  special  connection  of  the  tactile  nerves 

B^meacb  part  of  the  skin  with  the  motor  cells  for  the  muscles  beneath 

B*'''~«o  convpicuous  in  many  of  the  cut^meoua  rcBexcs. 

BtPLEX  Action. — The  grey  matter  of  the  spinal  o^rd  constitutes  a 

^**>iea  of  reflex  centres,  some  of  which  must  be  of  considerable  ver« 

H^^  extent  aud  much  complexity,  and  are  subserved  possibly  not 

^^*ily  by  the  grey  matter,  but  by  the  short  fibres  that  in  the  several 

^^lail*  columns  seem  to  connect  the  grey  matter  at  different  levels. 

^Plie  passage  of  the  root-fibres  upwards  and  downwards  in  the  cord, 

^^^ore  tUey  turn  into  the  grey  matter  (couspicuous  in  the  posterior 

*'Oot»).  also,  as  we  have  noted,  constitutes  an  arraugemen  t  for  spreading 

t-heaffert'ut  impulses  through  a  considerable  vertical  exU*nt  oftbecord. 

\Ve   have   already  seen    (p.    14)    that   we    must   distinguish   two 

forms  of  reflex  action — the  cutaneous  reflex  action  and  the  muscle- 

^*:fl(i  action,  the  latter  producing  the  **  myotatic  irritability  "  which, 

■s  ve assume,  determines  the  so-colled  "tendon-reflex  contractions," 

TW  first  furm  of  reflex  action  is  not,  however,  limited  to  impres- 

I       nous  on  the  cutaneous  nerves.     It  may  be  produced  by  stimulatiou  of 

tlM  aurves  supplymg  the  dee|>er  structures,  including  those  of  the 
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Urndona  and  maBcles.  The  attempt  to  obtain  tbe  knee-jerk  ma^cauil 
a  true  retiex  action  as  well  as  its  special  effect,  the  two  being  sefarat«d 
bj  an  appreciable  interval  of  time  (see  "Locoiiiutor  Ataxy  ").  Reflcrx 
action  from  the  skin  is  apparently  subserved  by  all  the  sensory 
nerves,  since  it  may  continue,  although  the  nerves  for  either  pain  or 
touch  have  ceased  to  act,  in  consequence  of  those  degenerative  p 
cesses  by  which  function  is  sometimes  abolished  in  as  comple 
degree  and  with  as  precise  limitation  as  the  physiological  inquii 
could  desire. 

The  central  process  concerned  in  reflex  action  must  take 
between  tbe]>o8terior  nerve-routs,  by  which  the  sensory  impulses  reac 
the  cord,  and  the  anterior  roota  by  which  tbe  motor  impulses  leave  i 
Tbe  motor  ganglion-cells  farm  pail  of  the  reflex  centi*e.  and  tbe  re 
of  the  centre  is  doubtless  constituted  by  part  of  tbe  fibrillary  plexus,- 
tbe  minute  nerve-cells  witbin  it,  and  also  by  tbe  sensory  nerve-oell 
Tbe  wbole  path  between  and  including  the  in-  and  out  bearing  nerr 
may  be  spoken  of  as  the  "  reflex  arc  ;**  the  grey   matter  concern 
being   called    the    "reflex   centre."      In  this  "centre"  tbe  senso 
impulse  is  transformed  into — or  rather  gives  riseto— a  motor  impul 
usually  much  greater  in  the  degree  of  its  energy.     Witbin  tbe  centre' 
there  are  paths  established  by  tbe  connections  between  the  nerre 
Btructurctt,   of   which  only  a   few  are  in  functional  use.     It  is  eusji 
to  conceive  that  the  functional  action   takes  phuuj  more  readily 
some  Lines  than  in  others,  and  these  lines  of  easiest  action  are  often 
spoken  of  as  **  lines  of  least  resistance/'  and  are  said  to  determine  tbo 
form  of  the  reflex  action. 

The  stronger  (within  limits)  the  afferent  stimulus,  the  more  widely 
does  the  process  spread  in  tbe  centre,  and  the  more  extensive  is  the 
movement  produced.  Thus  a  slight  touch  on  the  sole  may  cause  only 
a  movement  of  the  foot,  while  a  prick  may  cause  a  movement  of  the 
whole  limb.  At  the  same  time  there  is  muub  more  than  degree  involved 
in  the  difference  between  these  two  stimuli.  The  impression  that  is  felt 
aa  pain  causes  a  quick  tjimple  movement  of  tbe  part,  in  which  chiefly 
tbe  flexors  are  involved.  It  is  a  movement  obviously  to  withdraw  froiv 
barm»  and  it  is  proportioned,  in  energy  and  extent,  to  tbe  intensity 
of  the  stimulation.  To  this,  however,  there  is  one  limitation: — a 
strong  imprt'Hsion  of  pain  may  prevent  all  reflex  movement  by 
exerting  an  inhibitory  influeULC  on  the  centres.  On  the  other  band^ 
a  tactile  impression  causes  a  much  more  complex  movement,  which 
does  not  bear  a  simplo  relation,  la  extent  and  energy,  to  the  degree 
of  the  sensory  impulso,  but  is  also  influenced  by  tbe  quality  of  tha 
impression  at  thu  place  at  whfoh  it  is  produced.  Thus  the  reflex  move- 
ment prodmed  from  tbe  jxiha  or  sole  is  e8|)ecially  elaborate ;  it  mrny 
present  an  indication  of  the  central  relations  by  whioh  the  purposed  nse 
of  the  extremities  is  facilitated.  The  effect  of  all  puinful  iutpr^ssiont 
is  similar,  whether  these  ore  produced  through  tbe  nerves  of  tbe  skin 
or  those  of  detrper  structures.     Tbe  reflex  action  caused  by  pinching 
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a  lendon  is  just  the  samo  as  that  ciLust-d  br  a  pinch  of  the  skin  over 
the  tendon.  Even  imprestiioos  from  the  afferent  muBclo-nerrea  cause 
ammiUr  reflex  morement.  Tims  there  is  no  real  distinotiou  between 
thi"  deep  and  superticial  true  reflex  action. 

The  tnuHcle-reflex  actiou  which  is  assumed  to  exist  between  the 
iilt<rfDt  and  efferent  nerves  of  a  muscle  (and  to  underlie  the  myo- 
tiilic  irritability  which  permits  thu  knee-jerk,  &c.)  has  been  already 
ooQiiidered  in  discussing  the  theory  of  this  irritability.  It  is  appa- 
fttitlT  a  uniformly  simple  relation  between  the  two  sets  of  nerves 
fur  the  same  part  of  a  muiicle ;  the  reflex  action  is  confined  to  these, 
tnJ  does  not  spread  through  a  wider  extent  of  the  grey  matter,  as 
lliat  from  the  skin  frequently  does.  Wlien  a  muscle  is  made  tense, 
oriti  tendon  is  tapped,  the  mechanical  stimulation  influences  all  the 
lOvrent  nerves  or  all  the  muscular  flbreH,  and  the  whole  muscle  neces- 
ttrilv  responds.  The  motor  gangliou-cells  of  the  anterior  bom  must 
form  part  of  the  centre  for  each  form  of  reflex  actiou,  but  that 
portion  of  the  centre  which  intervenes  between  the  afferent  nerves 
in  the  posterior  root  and  the  mot-or  cells  must  be  distinct  in  part 
9f  iltogether.  Beyond  this  we  can  say  nothing  of  the  relation  of 
the  two  centres. 

These  reflex  centres  are  subjeet  to  control  by  higher  centres,  aa  are  all 

lower  centres  in  the  nervous  syatem.     All  true  reflex  action,  e.  g.  that 

Irtiin  the  skin  excited  by  a  touch  or  prick,  ia  controlled  and  kcjit  raode- 

riteby  an  influnnce  from  the  bi*ain,  for  it  becomes  excessive  when  the 

iuSiieace  of  the  brain  is  stopped,  as  by  a  lesion  interrupting  the  spinal 

^;  it  is  increased  in  all  parts  that  are  connected  with  the  cord 

hslow  the  lesion.     We  have  no  precise  knowledge  of  the  seat  of  the 

ooatrolling  centre  or  of  the  path  by  which   the  control  is  exerted, 

«  frogs,  however,  the  restraint  seems  to  be  exerted  by  the  optic 

'obes;  in  man  it  is  less  likely  to  be  exerted  by  the  homologous  corpora 

iQndrigem iua  than  by  the   optic  thalamus.     The  mechanism  must, 

howt.f^r»  be  complex,  since  the  restrainiug  iuSuence  may  bo  increased 

^y  "lise&se  in  some  parts  of  the  brain  ;  luany  cerebral  lesions  which 

^^xiM  hemiplegia,  cause  also  a  diminution  of  cutaneous  reflex  action 

<*b  the  paralysed  side.     The  effect  seems  to  indicate  that  the  cerebral 

'titre  which  controls  reflex  actiou  is  itself  habitually  controlled  by  a 

wi^Vr  centre,  perhaps  in  the  cortex.     When  this  is  destroyed,  or  the 

t^ttth  from  it  is  interrupted,    the   controlling  centre  passes  into  a 

Condition  of    increased  activity,  and   the  retlex  action  is   lessened. 

A^liii  U  a  theory  only,  but  it  seems  impossible  otherwise  to  explaiii 

■'-be  facts. 

Tlie  muscle  reflex  centres  seem  also  to  be  under  tlie  control  of  other 
^^tres,  because,  if  there  is  disease  of  the  cord  higher  up,  they  also  pass 
>QtQ  a  condition  of  increased  activity.  But  the  phenomena  of  their 
'*^*tarbanoe  present  three  important  points  of  difference  from  those 
**' Common  (s.  j^.  cutaneous)  reflex  action.  (1)  We  know  with  cer- 
^'^Qtj  the  path  diseaae  of  which  determines  their  excess :  it  ia  the 
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pyramidal  tract.  (2)  Disease  of  the  brain  do«s  not  cause  a  permanent 
diininutiou  iu  the  action  of  the  muscle-redex  centres,  as  it  eofrequeutlj 
does  in  the  case  of  the  ceutres  for  cutaueous  redex  action.*  On  the 
Contrary,  disease  of  the  pjiMmidal  fibres  ia  the  brain  cuuHea  the  same 
excftis  of  this  form  of  rrflt;x  action  aa  does  disease  of  the  pyramidal  fibrfs 
ia  the  cord.  (3)  The  exuoss  dovs  not,  as  a  rulo,  quickly  follow  au  intvr- 
ruptiou  of  the  path  from  the  brain,  as  does  the  excess  of  superficial 
reflex  action.  There  may,  indeed,  be  au  immediate,  usually  temporary, 
excess,  coinciding  with  "early  rigidity"  from  the  irritatiou  of  the 
pyramidal  fibres,  but  the  p^rinaueut  excess  comes  ou  at  the  end  of  a 
week  or  ten  days,  and  gradually  increases. 

The  exjilanations  may  be  tbe^e,  Tlie  slowness  with  which  the  reflex 
action  usually  becomes  excessive  ia  conspicuous,  and  its  sigoificanco 
must  becousiderable.  The  lesion  of  the  pyra.niidal  fibres  causes  their 
degeneration  below  the  lesion,  aud  this  mubt  involve  their  termiuat ion 
iu  the  grey  matter.  Tbe  excess  of  action  of  the  centres  may  be  the 
result  of  the  degeneration  of  the  termiuul  sti-ucturcs,  which  may 
constitute  a  controlling  mecbauism  that  normally  restrains  the  activity 
of  the  muscle-reilex  centres.  The  interval  which  elapses  before  the 
excess  is  manifested  may  be  due  to  tbe  fact  that  thi're  is  little 
tendency  to  increased  activity;  that  but  slight  control  is  habitually 
exercised  or  needed ;  aud  that  the  capacity  for  over-action  is  gradually 
develojjod  and  gradually  increases — increasing  capacity  being  dere* 
loped  by  the  increased  activity. 

It  is  probable  that  the  voluntary  impulses  pass  from  the  termina- 
tion of  the  pyramidal  fibres  to  tbe  moLor  cells  through  structures 
of  which  tbia  muscle-ix'flcx  centre  forms  part,  aud  that  therefore 
its  elements  must  bo  in  pai-t  excited  to  actiou  by  pyramidal  impulses 
— a  conclusion  quite  compittible  with  a  restraining  influence  exerted 
by  these  fibres  or  their  endings  wben  no  volitional  impulses  descend 
them. 

Tbe  chief  local  forms  of  superficial  and  muscle-reflex  action  have 
been  already  described  {see  p.  I4t  ei  te<i,).  Tbeir  centres  are  fouud 
iu  the  corresponding  segments  of  the  cord  shown  in  the  table  at 
p.  210. 

Adaptation  to  Postubb. — Every  difference  in  posture  involves  a 
difference  in  the  distance  between  the  attd,:hiaeut3  of  the  muscles  of 
the  part.  When  tbe  muticles  are  at  le^t  they  present  always  a  certain 
state  of  "tone,"  which,  being  equal  in  every  p<»sture,  mast  Viiry  auto- 
matically with  every  change  of  posture,  however  brought  about.  In 
passive  movements  tbe  muscles  that  are  elongated  and  those  that  are 

*  A  vory  mre  exception  to  this  rule  w'lU  hn  mentioned  wbcn  the  fanctioni  of  tha 
bnin  ore  cnnaidtsred.  Moreover  the  knfe-jerk  is  ulwliiibed  in  florae  cuses  of  tumour 
of  the  curebt'llaiu,  »  plieunmcinoTi  to  W'  ruun^iuh^rvd  in  count^ctiou  with  the  filcC  that* 
while  oae  pare  of  the  afTeiiiii  iinpuUi'i  from  the  muscleii  act  on  the  cord,  ■nother 
part  Nppareatly  pui  up  to  thv  ecrtibelluui.  Sue  the  account  of  co-ordiiiatioa  of  more- 
nieut  ou  tbe  next  puge.  . 
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ihorteoed  Adapt  themselves  to  the  ch&ngeaB  it  proocoda.  Apparently 
the  increased  ttinbion  on  the  former  makes  thorn  yield  to  the  move- 
Btent,  and  the  lessened  tension  ou  the  latter  makes  them  contract, each 
strt  ihut  pretierrinp  itg  proper  tone.  The  tone  of  a  muscle  seems  to  l>e 
ppKtuc^'d  by  a  refiex  process,  due  to  a  certain  state  of  the  niutur  cells 
Related  by  the  impressions  from  the  afferent  musclc-ncrves.  These, 
SI  we  have  seen,  are  produced  by  two  mechanical  iufluences,  the 
liter^  pressure  of  the  fibres  (as  in  the  pain  of  cramp)  and  the  tension 
OB  Uue  muscle.  An  increase  of  the  latter,  in  passive  movement, 
MtttS  to  lessen  the  activity  of  the  cellit  and  permit  the  fibres  to 
eloQ^te;  a  diminution  increases  the  activity  of  the  cells  and  causes 
tlv  fibreui  to  shurteu.  Whether  any  other  afferent  impressions 
mdaenotf  the  process  we  'io  not  know. 

Co-oaoiSATiox  OF  Movement. — The    co-ordinalion   of   muscular 
coaLractiuns,  which  resulta  in  the  ordination  or  ordering  or  arrauge- 
Sieat  of  movement,  has  been  already  described  (p.  7),  so  far  as  its 
general  fuaturt-s  are  concerned.     We  cimnot  ascribe  to  the  spinal  cord 
4cy  process  that  can  be  designated  the  arningement  of  morenient; 
flikee  the  muscular  contrai-tions  correspond  to  the  activity  of  the  motor 
oeUsof  the  cerebral  cortex  nad  to  the  cut  responding  impulses  along  the 
pjramidiil  fibres.     These  determine  the  initial  activity  of  the  motor 
cells  of  the  cord  both  for  the  muaolea  that  move  a  part,  and  for  those 
thttk  op(H>se   the  action  of  the  others  and  give  steadiness  and  uni- 
Connity  to  the  movement.    But  these  impulses  from  the  brain  descend 
OA  spinal  cells  that  are  not  in  a  passive,  inactive,  functionless  state. 
fioeb  a  state  probably  never  exists,  for  even  when  there  is  no  volun- 
taij  activity,  tb?ro  must  be  the   activity  on   which  the  tone  depends, 
that,  as  we   have  just  seen,  must  exist  in  all  postun>s  of  the  limbs. 
Tliu  state  of  the  cells  preced>ng  voluntary  activity  is  determined  by 
tbe  afferent  impulses,  chiefly  by  those  from  the  muscles.   Through  these 
tl»  muscles  are  adapted  to  posture,  and  in  the  mechanism  for  adapta- 
tion U)  ^M>«ture  we  may  trace  also  a  mechanism  for  part  at  least  of   the 
'Ordination  effected   in  the  spinal  cord.     This  seems  to  consist  of 
Wo  pM*ts.     (1)  An  automatic  variation  in  the  state  of  muscles,  per- 
Uittiac  the  ordered  performance  of  intended  movements.     The  state 
"f  ihe  afferent  iuipul^ies  acting  from  the  muscle  on  the  motor  cells 
B)uiit  be   at   once  altered    by   the    effect  of   the   voluntary  activity 
^f  Uie  muscles,  since  this  will  alter   the  impulses   iu    the   muscle- 
nerves    by    the    changed    and    changing    pressure   and    tension   on 
tb**  tissues  iu   which   theiie   nerves    end — the    pressure  of    the   con- 
^r%:tmg  and    widening   fibres   and    the   tt'nsion   in  the   antagonists 
that  oppose    the   motion,    but   do   uot  prevent   it,    and   are    made 
mon;  it<nse    by   the    muscles   they    are  opposing.      These    impulses 
V<ui  to  the  cord,  and  there  act   on    the   motor   cells,  and    inffuence 
thi'ir  state    iu    a   way    that   we  can  at  present  only    guess  at,    but 
wlutrb  must  be  of  the  utmost  importance      There  must  of  necessity 
DC  A  definite  relation  between  certain  states  of  the  muscle  and  the 
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etrengtli  of  afferent  impulse  produced  thereby.  If  we  conceive  tlint 
an  increase  in  the  impulse  (making  it  greater  than  corresponds  to 
the  degree  of  activity  of  the  motor  colls),  Buch  as  must  result  from 
the  increased  tension  on  the  muscle,  lowers  the  activity  of  tho»e 
cells,  we  can  understand  the  way  in  which  the  contracting  antagonists 
relax  to  permit  movement  which  tends  to  occur.  As  soon  as  the 
resistance  begins  to  yield,  the  tension-stimuluB  will  be  increased,  and 
tbe  total  afferent  impulse  become  disproportionately  great  in  relation 
to  the  degree  of  activity  of  the  cells  ;  as  a  result,  this  activity  is 
lessened  and  tbe  muscles  yield.  This  involves  a  constant  regulation 
of  the  activity  of  the  various  motor  cells  by  the  afferent  impulses. 
A  like  but  opposite  effect  must  be  produced  on  the  cells  of  the 
muscles  producing  the  movement.  Tbis  effect  on  the  cells  will,  of 
course,  blcud  with  tLat  of  the  voluntary  impulse  from  the  brain  that 
is  causing  the  movement.  Thus  the  spinal  muscle-refler  process 
permits  the  desired  moTemeut  to  take  place,  as  it  could  not  do  if  the 
Ktate  of  the  cells  were  not  thus  automatically  regulated.  (2)  Rela- 
tions between  the  various  reflex  processes  are  doubtless  establish^Ml 
by  tbe  repetition  of  movements,  and  thus  planued  mechauisms.  as  it 
were,  are  established  in  the  cord  ;  within  their  range  the  various 
movements  ocour.  The  state  of  the  muscles  in  standing,  for  instance, 
is  almost  [>erfoctly  reproduced  by  the  extensor  spasm  that  occurs 
when  the  muscle-reflex  processes  are  in  great  excess.  Thus  we  have 
a  raecbanism  by  which  a  relatively  simple  voluutary  impulse  may 
produce  an  extensive  co-ordiuuted  movement.  Hut  wbat  we  can 
discern  shows  that  we  must  regard  spinal  co-ordiuation  as  essentially 
a  reflex  process,  cbiefly  due  to  the  impulses  from  the  muscles.  Tbe 
correctness  of  this  view  can  hardly  be  doubted  when  we  come  to  see 
its  perfect  harmony  with  the  pheuomena  and  the  conditions  of  spimil 
inco-ordination. 

Still,  it  must  be  always  remembered  that  this  spinal  process  is  of 
the  nature  of  a  subordinate  mechanism,  dtitfrmining  the  precision  of 
form  rather  than  the  actual  arrangement  and  order  of  the  muscular 
contraction.  This  is  done  by  a  higher  process,  a  co-ordination  which 
consists  in  the  form  of  action  of  the  motor  cells  of  the  cerelmd 
cortex  that  is  produced  by  still  higher  volitional  processes.  These, 
however,  as  wo  shall  see,  are  themselves  subject  to  a  like  influenceand 
the  seat  of  an  analogous  regulation,  chiefly,  it  is  probable,  by  impulses 
proceeding  from  the  cerebellum,  which  are  also  due  to  the  varying 
excitation  of  the  muscle-nerves.  That  tbe  nerve-fibres  which  pass  up 
the  posterior  median  columns  conduct  impulses  from  tbe  muscles  that 
determine  cerebral  co-ordination  scarcely  admits  of  doubt.  Inteniip- 
Uon  of  tbis  path  in  any  j^art  of  its  course  causes  a  defect  of  co- 
ordination, which  resembles  that  duo  to  cerebellar  disease  with  sufficient 
closeness,  to  add  weight  to  other  facts  suggosting  that  it  is  through 
the  ccrehiellum  that  the  impulses  carried  by  tbis  pnth  act  on  the 
Cortex,  regulatiug  and  determining  the  activity  of  its  cells  and  iho 
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V^nfoltin^  moTemcnt.*  Tbc  impulses  may  reach  the  cerebellum,  as 
^^^hBr<>  seen,  from  the  grey  matter  of  the  post-pyramidal  inideus  in 
^Bnuiih  these  fibres  eoil.t  But  this  primary  co-ordioation  ia  not  a 
W  fgnclioD  of  the   cord,  although  it  may  be  lo&t  in  consequence  of 

■  dimse  of  the  cord.  The  direct  cerebellar  tract  may  constitute  a 
^  imila-r  palh,  but  of  this  we  have  only  the  evidence  of  destination  and 

^Hr  It  ifl  probable  that  the  mechanisms  just  alluded  to.  as  constituted 
^Hy  the  functional  relatione  between  the  motor  and  sensory  structures 
^niilLe  cord,  very  much  facilitate  the  execution  of  many  movements, 
I    laii  p&jJOfiany  of  those  that  are  the  more  simple  in  their  character. 

■  Tbf  tefta  Turiation  a  movement  is  capable  of,  or  needs,  the  more  largely 

■  BUT  the  spinal  mechanism  be  concerned  in  its  anungement ;  and  hence 

■  nich  actions  as  standing  and  walking  may  l>o  effected  through  a 
I  NBipanLtiTely  small  number  of  the  jiyramidal  fibres,  and,  as  we  shall 
1  tte,  ihey  may  still  be  performed  when  there  is  disease  that  would 
[    pAfVfut  a  more  elaborate  action.     It  is  also  probable  that  in  animala 

iQcb  spinal  mechanisms  are  developed  to  a  greater  extent  than  in 
nun,  and  cure  must  be  taken  in  drawing  iiiffreaces  from  cue  to  the 
at  her 

The  impulses  from  the  muscles  that  determine  the  muscle-reflex 

ibotion  and  the  spinal  co-ordiuation,  must  pass  by  nerves  that  end  in 

tbe  grey  matter  and  are  connected  with  nerve-cells,  at  or  near  the 

Icrel  at  which  they  enter  the  cord.     We  do  not  know  whether  it  is 

through  these  fibres,  or  through  those  that  pass  upwards   without 

ifttertuptiun,  that  the  impulses  are  conveyed  which,  when  excessive  in 

de^me,  give  rifte  to  muscular  sensations.     But  attention  may  again  be 

eiUed  to  the  important  evidence,  afforded  by  such  sensations,  of  the 

Abtt&dance  of  upward  impulses  of  which  we  are  normally  unconscious. 

Haw  nerrea.  it  will  be  remembered,  begin  in  the  connective  tissue 

^  the  muscles,   and    the  acute  pain  of   cramp,  and  the  muscular 

WodenuMts  in   such  affections   as    multiple  neuritis,   afford   indirect 

'    ''Mi.;e   of  impulses  which  we  do  not  usually  observe,  and  might 

'  -!•  ^t  doubt ;  while  the  manner  iu  which  such  pain  is  excited  is  ver^ 

ctefcrevidenc-e  of  the  sensitiveness  of  the  nerves  to  the  modes  of  stimu- 

**4ion  that  have  been  assumed  as  effective.     We  have  already  seen 

^P-  9)  that  it  is  through  such  unfelt  impulses  that  we  probably  derive 

^Op  chief  [>art  of  our  conceptions  of  posture,  a  subject  that  must  again 

"ft  considered  in  connection  with  the  braiu. 

LvPLUEKCE  03T  NuTKiTiON  — The  nutrition  of  the  mtucleM  is  under 
*^He  control  of  the  anterior  grey  matter,  and  probably  of  the  motor 
•  Thi»  ha4  been  experimentnllj  confirmed  liy  T5  'chlerew,  who  ftndi  that  lection 
^^  the  poffterior  column*,  in  v«riouB  anitnHla,  almve  the  luiiibdr  enUrt^etnent  canipfl 
^  drfect  of  oo-ordiimtioD  similir  to  tliHt  produced  by  lou  of  the  cerebeUuin 
^%«e1itct«w,  ^Wjestntk  psicb.  i.  nevropat.,'  1689,  rii»  1;  and  -Near.  Ceutralbl.,' 

t  k  ronbection  reccntljr  confirmed  by   Broiut,  'Dee  Coanexioui  du  CcrveWt.* 
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nerve-cells.  The  influeace  is  eierted  through  the  motor  nerves,  and 
imieed  cunbisis  lu  the  normal  integrity  of  the  fibres  (see  p.  24). 

The  nutrition  of  the  bones  and  joinia  is  also  under  the  control  of  the 
cord,  and  probably  is  exerted  through  the  posterior  roots.  It  is  true, 
the  growth  of  the  boues  is  hindered  when  the  anterior  comua  are 
disfaiied,  but  no  atrophic  change  seems  then  to  oocur  in  the  oeseoas 
struciure,  and  the  influence  of  the  paralysis  may  be  indirect.  A  true 
trophic  ehunge.  and  an  alteration  in  the  joints,  may  occur  in  locomotor 
atixy,  in  which  the  disease  is  of  the  posiorior  nerve-fibres. 

The  nutrition  of  the  nkin  seems  also  to  depend  on  nerves  that  have 
their  course  in  the  posterior  roots.  The  clearest  fact  is  that  irritation 
of  the  nerve-stnu'tures  has  far  more  effect  than  simple  loss  of  function- 
It  is  when  the  cord  or  nerve-roots  are  the  seat  of  irritative  inflam- 
mation  that  the  moat  acute  trophic  changes  occur,  while  mere  degene* 
ration  of  these  nerves  induces  slower  and  slighter  changes  (see  p.  22). 

Visceral  Contbol. — Although  the  viscera  are  under  the  immediate 
control  of  the  synipathetic  sysU-m  of  uerve-s,  they  are  related  to  centres 
ID  the  spinal  cord»  and  it  is  from  these  centres  that  the  controlling 
influence  is  really  derived,  probalily  by  means  of  the  finer  fibres  of 
the  anterior  roots.  The  relatiou  is  the  most  direct  and  important, 
so  far  as  concerns  the  diseases  of  the  spinal  cord,  in  the  case  of 
the  organs  over  which  the  will  has  an  influence,  tbe  rectum  and  the 
bladder  The  centres  for  these  are  in  the  lumbar  enlargement.  Init  we 
do  not  know  their  exact  jKjsition.  They  are  probably  complex  retiex 
centres.  We  can  beat  understand  their  action  by  studying  them  when 
voluntary  influence  is  lost. 

The  centre  for  the  spLiurter  ani  is  the  more  simple,  but  the  system 
of  action  of  each  is  probably  simitar.  lu  the  wall  of  etich  viscus  we  have 
muscular  fibres  to  expel  the  contiuts,  and  at  the  mouth  a  sphincter 
arrangement  to  prevent  continui^us  epacuation.  Feeces  or  air  in  tbe 
rectum,  and  urine  in  the  bladder,  may  excite  the  lumViar  centre, 
and  cause  two  effects — contraction  iu  the  wall  and  relaxation  of  the 
sphincter.  This  process  can  be  controlled  by  the  will  to  a  consider- 
able extent,  although  we  are  still  ignorant  of  the  precise  mode  in  which 
the  voluntary  influence  is  exerted.  But  if  the  volitional  path  in  the 
cord  is  interrupted  above  the  lumbar  centres,  the  will  can  no  longer 
control  the  reflex  processes  ;  as  soon  as  faeces  irritate  the  rectum,  they 
are  expelled  by  the  reflex  mechanism  ;  as  soon  as  a  sufficient  quantity 
of  urine  accumulates  in  tbe  bladder,  a  reflex  contraction  of  the  detrusor 
and  relaxation  of  the  sphincter  cause  its  escape.  The  affection  of  the 
voluntary  |>ath  for  the  sphincter  is  not  always  proportioned  to  that 
for  tbe  legs.  If  the  damage  to  the  cord  involves  also  the  sensory  tract, 
the  patient  is  unconscious  of  the  action  of  the  bladder  or  bowel.  If 
the  sensory  tract  is  unaffected,  the  patient  is  aware  of  the  process,  bnt 
ranuot  control  it.  It  is  often  said  that  there  is  permanent  relaxation 
■of  the  sphincters,  but  this  is  true  only  when  the  lumhar  centres  are 
•inactive  or  destroyed.     In  this  condition  evacuation  occurs  as  soon 
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fieees   or  urine  enter  the  bowel   or  rectum.     The  urine  escapes 

)DtJnui>ualy.  instead  of  being  expelleil  at  interrnls.     The  condition  is 

kHobviouA  in  the  case  of  the  rectum,  because  there  is  no  such  con- 

trnaons  passuge  of  faeces  into  the  rectum  aa  there  is  of  urine  into  the 

biidder.     We  may,  however,  distinguiab  between  the  two  states  of  the 

Wftam  bj  the  introduction  of  the  finger.     If  the  lumbar  centre  ia 

iutctiTe,  tliere  is  a  momentary  contraction,  duo  to  local  stimulation  of 

tbe  (phincter,  and  then  permanent  relaxation.     If,  however,  the  reflex 

centre  and  motor  nerves   from  it  are  intact,  the  introduction  of  the 

finger  is  followed,  first  by  rehixation,  and  then  by  gentle,  firm,  tonic 

MQtraction.     I  have  verified   this   by  introducing  an   india-rubber 

cylinder  instead  of  the  finger,  and  registering  the  pressure  on  the 

cjlJDder  by  connecting  it  with  a  recording  apf>aratu8.     The  relaxation 

iitb«n  found  to  be  preceded  by  a  very  alight  brief  contraction,  and 

to  be  followed  by  unbroken  tonic  contraction.     The  relaxation  may 

iliobe  readily  produced  by  any  impression  on  the  mucous  membrane 

iboTB  the  sphincter.     Fig.  83  shows  some  of  the  tracings  obtained. 
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Fto.  B3. — TttACiNOS  OP  TOB  AcTJOh  oip  THE  SpHiircrB&  Airi. 
The  verticnl  lioei  repro«eDt  second*  of  time. 

Ifffct  on  contrftction  of  fphtpctn'  of  the  injection  into  the  rectnm  of  a  rmnll 

quantity  of  air  at  *.     a,  fall  in  prewure  dn«  to  the  inhibition  of  the  conirHC- 

tinn  }  h,  rise  dae  t^i  the  tlovtjr  retaming  conti-action.     2.  Effect  of  U>e  intro- 

(^DctioD  of  the  instnimeDt,    -o,  sndden  rise  of  lever  at  moment  of  introduction, 

ifatt  to  the  expotnre  of  tt>e  initruiDent  to  the  prewure  of   tlie  iphincter  (the  top 

of  tbU  line  reprnentA  the  decree  of  previons  contraction) ;  h,  initial  rifte  due  to 

■ncreafed  i'ontr»cti'm ;  c,  fall  from  partial  inhibition;  cf,  anbspquent  contrac* 

Iton.  rising-  to  a  great^'T  drgree  than  the  initial  contraction,  iind  vubii^nently 

falling   alightly.     3.   Effect   of  eongh.     o^  prc^ure   of  tonic   cnntrnctinn   of 

tpbificter  (the  sltglit  irregularities  are  due  to  puIiie*WBTei) ;  t,  tnW  in  prexBun-, 

doe  to  the  novement  of  the  in«tniment  by  the  cough  j  e,  initial  contraction  j 

d,  relaxation  of  inhibft*d  fphlncter  \  e*  e.  e,  rhythmical  variationi  in  fobecquenc 

rtee.     (From  the  *  Proc.  R..ypl  Society,'  1877.) 

*riM  action  of  the  bladder  Tnechanism  can  be  bert  understood  by 
\itaing  that  the  motor  centre  really  cousista  of  two  parts,  one  (vs, 
^^.  84)  maintaining  the  contraction  of  the  sphincter,  the  other  {»j>) 
£3Ecitin&:  the  contraction  of  the  detrusor  fibres,  and  that  these  two 
s  aru  autagouiatic;  when -one  acts  tJie-other  is  inhibited.     Thu% 
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in  normal  rest,  the  sphincter  centre  in  active,  tlie  detrusor  at  rest 
Action  is  pro<3uced  by  an  afferent  impulse  from  the  bladder  and  a 
vohintary  impulse  from  the  brain.  Then  the  detrusor  centre  acts,  auvl 
the  sphincter  centre  ceases  to  act.  If  voluntary  power  is  impaired, 
the  afferent  impulse  from  the  bladder  may  be  insufficient,  and  then 
there  is  retention,  or  in  other  cases  the  motor  centre  may  yield  too 
readily  to  tbe  afferent  impulse,  and  there  is  reflex  incontinence. 

Although  no  other  part  of  the  alimentary  canal  is  under  voluntary 
influence,  all  parts  are  prohably  related  to  the  spinal  cord,  by  means 

of  the  connection  between  the  eympa- 
thetic  system  and  the  nerve-roots.  Con- 
stipation is  extremely  common  in  disease 
of  tbe  spinal  cord,  and  is  often  greater 
than  can  be  accounted  for  by  the  mere 
iuKs  of  power  of  the  abdominal  muscles. 
Tbe  pain  in  the  back  that  is  so  common 
in  disease  of  the  stomach  has  been  re- 
garded as  a  reflected  pain,  duo  to  this 
conned  ion. 

The  vterine  functions  are  probably  in- 
defveudont  of  the  cord  in  greater  degree 
than  those  of  any  other  organs  under 
the  influence  of  the  syrapalhotic.  The 
function  of  menstniatitm  goes  on  inde- 
pendently of  cord  disease,  and  may  be 
regular  althoiiL'-b  there  is  absolute  arrest 
of  all  conduction,  sensory  and  motor. 
Pregnancy  and  labour  may  proceed  in 
normal  course,  in  spite  of  such  disease 
of  the  cord  as  causes  complete  motor 
paraplegia. 

Sexual  Functions. — The  activity  of 
tbe  sexual  organs  depends  on  the  in- 
tegrity of  the  reflex  loop  to  and  from 
a  special  centre,  also  situated  in  the 
lumbar  enlnrgement,  but  tbo  due  action 
of  this  centre  dej>cnds  on  cerebral 
(psychical)  as  well  as  on  reflex  influences. 
Disease  of  the  centre,  or  of  the  nerves 
leading  to  or  from  it,  abolishes  sexual 
action.  The  sexunl  reflex  is,  however, 
one  of  the  cutaneous  reflexes,  and  it  shares  the  con<fition  of  these 
rather  than  of  the  muscle-reflex  processes. 

The  centre  is  probably  double,  and  its  action  is  impaired  by  inter- 
ference with  either  balf.  When,  by  disease  higher  up.  the  connection 
with  the  psychical  centres  is  interrupted,  the  sexual  act  cannot  be 
perfectly  perfurmed.     If  the  path  frotu  the  controlling  centre  (p.  20} 


Fio.  84. — OrioRAu  showing 
l*ROBABt.B     Plan    of     thk 

CkNTKK  yOB  MiOTCRtTION. 

ICT,  miitor  trHct ;  8T,  iienwrv 
tract  iu  the  spliiitl  coni :  Ms, 
cpntn.',  and  ms,  rantor  nerp^ 
for  sphiui'ttT;  MD,  centn;, 
■nd  md,  motor  nerve  for  de- 
trusor ;  jr,  ii(f«rtfnt  ii^rve  (rom 
inacou4  membrHne  to  s.  «eu< 
iory  portion  of  centre ;  B, 
bladdiT.  At  r  the  condition 
dut-ing'  rtfst  is  ituiicuted,  tlie 
sphincter  centre  in  nction, 
liic  detrusor  centre  not  act- 
ings. At  a  the  eotiditioii 
dnrinf;  action  i«  indicated, 
theaphincter  centre  inhibited, 
the  di'truaor  centre  acting. 
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iiimitDpaired,  the  reflex  eexunl  processes  are  not  in  excess,  and  may 
ffm  br*  (limiiiisbed  ;  but  if  the  patb  from  this  controlling  cuutre  i&  also 
iiitdTUjilt^i.  the  retlex  sexual  processes  are  in  excess  like  the  other 
iQperficial  reflexes,  and  priapiHrn  results,  If  the  reflex  centre,  or 
nwiHictiug  paths,  are  partially  diseased,  the  sexual  process  may  be 
tap&ired  and  iiu|>erfect,  but  not  abolished. 
Toio-moior  Centres. — The  sympathetic  nerves  to  the  vessels  are  influ- 

;  faced  from  the  spinal  cord.     It  is   probable  that  the  path  is  by  the 

|he  fibres  of  the  anterior  roots,  and  that  most  of  the  dilator  fibres  leave 

^tbe  cord  between  the  third  dorsal  and  the  second  lumbar,  and  most  of 
tbe constrictor  fibres  from  the  seventh  dorsal  to  the  first  lumbar.  Some 

lints  of  di»e:ise  suggest  that  the  centres  are  situated  in  the  inter- 
asdiato  grey  matter ;  and  this  conrlusion  U  supported  by  the  import- 

[ttfc  retearcbes  of  Gaskell,  which  refer  the  function  to  the  small  cells 
of  Ihe  intermedio-latfral  tract,  whit-h  he  traces  upwards  to  the  vaso- 
ttolor  Centre  in  the  medulla.  The  action  of  the  vaso-motor  nerves 
WT  he  deranged  by  disease  of  the  cord.  It  is  probable  that  such  a 
nUtion  exists  between  all  parts  of  the  vaso-motor  system  of  nerves 
indthe  cord,  and  that  the  relation  obtains  between  each  segmentof 
Ihe  eord  and  the  vascular  nerves  to  the  corresjionding  part  of  the 
Irunlt  and  limbs.  This  derangement  in  disease  may  Uike  a  part  in 
tw  production  of  the  changes  in  nutrition,  but  it  is  probably  not  the 
Kile  mechoniam  by  which  these  changes  are  produced. 

There  is  a  special  connection  between  the  sympathetic  and  the  cer* 
fioU  rt^iou  of  the  spinal  cord.  This  region  contains  the  path  to  the 
Ti»certl  nerves  that  control  the  sugar-forming  functions  of  the  liver. 
The  lower  part  of  the  cervical  enlargement  coutaius  also  an  important 
«wtpe  which  controls  the  sympathetic  nerves  for  the  vessels  of  the  head 
■"^dfaoe.  The  p:ith  of  central  influence  for  the  radiating  fibres  of  the 
'Opuses  also  from  the  region  of  the  third  nerve  nucleus,  down  the 
wtieal  cord,  by  the  lowest  cervical  or  first  dorsal  nerve,  to  the 
*.^iopathetic,  and  then  ascends  the  cervical  trunk,  and  passes  along  the 
flfchfn  which  accompany  the  internal  carotid  artery  to  the  ciliary 
^gliou.     Fibres  also  pass  from  the  cervical  cord  to  the  sympathetic, 

«iM)ogh  which  the  action  of  the  heart  is  accelerated. 
MtrrxTAL  Relation  op  thb  Functions  op  the  Spinal  Cobd. — 

'*  n»ay  be  well  to  present,  in  the  form  of  a  table,  the  relation  of  the 
-^enJ  functions  of  the  cord,  motor,  sensory,  and  reflex,  as  far  as  our 

^(lowledge  of  these  relations  extends.     Many  points  are  still  uncertain; 
have  been,  for  the  most  part,  omitted.     The  table  does  not  need 
^tailed  explanation.     It  is  merely  a  comparative  collection  of 
pine  ficts  that  have  been  stated  in  the  preceding  pages.     We  shall  find 

l>n«v&lue  of  this  collocation  of  functions  when  we  consider  the  effects 
of  tnuverse  lesions  of  the  cord  at  different  levels. 
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Table  gliowing  llie  ap-prozlmnie  relation   to  the  tpinal   uervet  of 

variou*  motor,  seiigory,  and  rtjlex  J'ujiclxonB  of  the  Bpin^xl  cord. 

uoToa.    (meuycs.)  votor.  sBNaunr.  a£n.ix._ 
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*rOUS  OF  DTSEASS   OF  TUB  SPINAL    COSD:   INDICATIOSS 
Of  TUS  SBAT  OF  THE  LESION:  ANATOMICAL  DIAONOSlS, 

Tb«  symptomR  of  disease  of  the  spiual  cord  consist  in  derangement 
of  in  Tarious  functions  ;  the  loas  of  «ome,  the  eialtation  and  |)erver- 
urm  of  otUera.  We  have  alrea.ly  conaidt^rcd  Ihyse  functious,  aud  the 
jHiru  of  the  cord  by  which  tho v  are  subserved.  We  may  now  briefly 
counder  the  ^neral  character  of  tlieir  derangement,  and  its  signiH- 
loe  in  reg».rd  lo  the  position  of  the  disease.  The  uombinatioQ  of 
raj'tniiia  indicates  the  seat  of  the  lesion;  we  infer  its  nature  from 
thtit  mode  of  development,  and  other  considerations,  which  will  be 
siibs«qnently  discussed.  It  is  always  important  to  keep  these  two 
eltmenU  of  the  diagnosis  distinct  in  the  mind. 

A  commou  feature  of  the  symptoms  of  disease  of  the  spinal  cord  is 

tlieir  bilateral  character.     This  depends  on  two  causes,    of  which, 

lionifTer,  only  tbe  first  is  peculiar  to  the  cord  and  can  be  rt^^arded  as 

tbe«pi-cial  cause  of  this  feature  of  its  diseases.     Tbe  structures  in 

«k:h  half  of  the  spinal  cord  are  in  such  close  proximity,  that  any 

rudoiu  process,  such  as  hEemorrhaj^e  or  inii.Linmation  or  pressure, 

T^tly  affeita  both  halves — cau,  indeed,   hardly  fuil  to  do  so  in  some 

^f^'ree,  and  usually  to  such  an  extent  as  to  cause  the  bilaU>ral  cha- 

icttrof  the  symptoms  to  be  obtrusive.     Secondly,  morbid  processes 

that  rommence  in  the  nerve-elements  and  affect  them  according  to 

tiltir  function  (*'  system  discuses  ")  UHually  involve  the  corre6[>oiidiiig- 

KiucturtfS  of  the  two  sides,  and  the  spinul  cord  contains  many  struc* 

tures  that  are  liable  to  such  processes.     Uenco  ^  lar^  proportion  of 

'bedineases  of  the  spinal  cord  involve  both  sides  and  cause  symptoms 

^^•t  have  a  corresffonding  range.     The  leading  fact  that  results  from 

l^ii  IB  thai  the  characteristic  tyjie  of  palsy  is  "  pamplegia."     The  word 

«i»etiis  til*.'rally  paralysis  of  the  parts  beneath  or  beyond  a  certain 

•Ootlity,  and  involves  the  distinction  of  a  motionletts  part  of  the  frnme, 

Wkicij  Qo  doubt  arose  from  the  variable  ext^^nt  of  this,  in  comparison 

*ilh  the  uniformity  of  the  region  affected  in  "  hemiplejjia."      But 

^b«»econd  condition  causing  the  bilateral  character  of  the  symptoms 

>a  iharMl  ecjually  with  those  outlying  parts  of  the  spinal  cord — the 

P^Hpheral  nerves  ;  and  as  this  condition  obviously  determines  a  stricter 

'/U'melry   than  does  the  first,  it  follows  that  this  eharatter   is  not. 

^^He,  of  much  significance,  and  is  indeed  least  signiticaut  when  most 

^Hjplete.     In  the  affections  that  are  strictly  symmetrical,  therefore, 

**ther  features  must  aUo  be  taken  into  account. 

Anotber  character  of  spinal  sym[>toms,  not  shared  by  those  of  the 
'**'rv^g,  cousititB  in  their  variation  in  vertical  extent  according  to  the 
^'^Bbtion  or  eit^^ut  of  tbe  lesion.  But  we  must  distinguish  two  cbisses 
^  Hymptonis  within  the  region  in  which  tbey  exist.  (J)  Those  which 
^*prnil  on  the  interruption  of  the  conducting  path  to  or  from  tbe  brain, 
^^U  involve  the  whole  region  below  the  disease.     (2)  Those  which 
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dvpcnd  on  damage  to  the  central  structures  in  the  cord  and  nerve-roots, 
which  are  present  only  at  the  level  of  that  damage,  i.  e.  in  the  parts 
functionally  related  lo  that  part  of  the  cord.  The  two  seta  of  sym- 
ptoms may  be  distiuijni.-hed  as  "conducting*'  and  *' central;"  but  in 
many  diseases  those  at  the  level  of  the  lesion  are  chiefly  due  to  the 
irritation  of  the  nerve-roots,  and  these  are  most  usefully  desi^piatcd 
*•  root  symptoms." 

Disease  of  the  cord  does  not  always  cause  bilateral  symptoms. 
A  Uttle  consideration  will  show  that  tbis  must  be  so.  A  rand<-m 
process,  of  small  extent,  may  damage  one  side  only.  It  may  affect 
one  or  several  btrut;tures  on  one  side  or  all  of  tbem.  Nevertheless  it 
is  very  rare  for  such  a  process  to  spare  the  other  side  altogether,  and 
practically  uo  legion  affects  all  parts  of  one  side  without  damu^ng,  in 
some  degree,  the  other  side,  at  any  rate  for  a  time.  In  very  rare  form^ 
of  traumatic  lesion,  however,  the  damage  to  the  other  side  is  almost 
imp^awptiVile.  Agjiin,  **  system  disoases,"  in  quite  exceptional  cases 
and  for  unknown  reasons,  are  limited  to  one  side ;  much  more  fre- 
quently they  may  aflect  one  side  earlier  and  more  than  the  other. 
Such  unilateral  symptoms  have  been  awkwardly  termed  **  hemi- 
paraplegia." 

Motor  Symptoms. — Loas  of  motor  power  Tesxjlta  from  interference 
with  the  motor  path  in  iiny  part  of  its  intia-spinal  course, — pyramidal 
tracts,  anterior  grey  matter,  anterior  nerve-roots.  We  have  seen  tb&t 
the  patU  may  be  dividod  into  two  segments,  upper  and  lower  (see 
p,  110).  The  fpiual  cord  coutains  a  considerable  [portion  of  the  nerve- 
fibres  oi  tLe  upper  segment,  and  their  lower  termination  in  Ibe  grey 
matter,  but  only  the  commencement,  of  the  lower  segment,  the  motor 
ganglion-cells,  and  root-fibres  proeeeding  from  them.  Thecbief  part  of 
the  lower  segment  is  out^side  the  spine,  in  the  nerve-trunks.  So  far  as 
ibe  loss  of  power  is  lonreraed  the  effect  is  tbe  same,  iu  whatever  part 
of  the  motor  path  the  interruption  is  situated  ;  but  the  other  symptoms 
that  accompany  tbe  loss  of  power  differ  very  much  according  as  tbe 
interruption  is  ir.  the  upper  or  lower  segment.  The  lower  segment 
influences  muscular  nutrition,  and  forms  part  of  the  path  of  retlei 
action.  Hence,  as  we  ehall  i>resenlly  see,  the  muscles  Wiitte,  and 
reflex  action  is  lost,  when  this  is  diseased;  but  when  tbe  upper 
•egment  ig  damaged  there  is  no  muscular  wasting,  and  reflex  action, 
instead  of  bi?tng  lost,  is  commonly  increased.  The  gifutptoni^  produced 
by  disease  of  riihvr  »vgmeni  arti  enufvintHy  the  game^  whiievet  pari  oj 
the  tetjmeiU  U  ditttased^  ichefhtr  the  cell  at  ihe  upper  exfremHy,  the 
fibre,  or  the  rnwijlraiion  at  thu  lower  exiremiiy  of  the  fibre.  If,  for 
instance,  the  inlra-iiiuscuhir nerve-endings  are  paralysed  by  curaru  the 
symptoms  produced  are  tbe  same  as  if  the  fibres  in  the  neiTo-trunks 
are  dividtnl  or  these  cells  in  the  cord  are  destroyed.  DistMutc  of  the 
termination  of  the  upper  segment  in  the  grey  matter  of  the  cord 
must,  of  nt'cessity.priKluce  the  same  effect  as  disease  of  the  pyramidal 
fibre  itself,  or  the  cell  iu  the  cerebral  cortex  from  which  the  fibre  springs. 
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^e  shiiH  aftorwards  see  thut  this  consideration  has  very  important 

Afijiliciitious. 

1/  a  fibre  of  either  segment  in  seriously  damaged,  it  degenerates 
below  tbe  diTision,  Mnoe  itd  uutriliou  depends  on  the  iafluonce  of  the 
1)  from  which  it  has  sprung.  If  damaged  only  by  pressure,  how* 
er  compWte  may  be  the  evidence  of  degeneration,  regeneration  is 
*ible,  eren  after  one  or  two  years.  It  is  pi>ssible  that  such  regene- 
tioa  also  occurs  wlien  the  damage  is  by  inflammation.  The  nutri- 
OD&l  stability  of  the  fibre,  or  ratber  of  its  essential  element,  the 
ill-cylinder,  becomes  less,  and  more  easily  deranged,  the  greater 
tbe  distance  from  the  pjirent  cell,  and  it  is  least  in  the  teimina] 
mifitation  of  each  segment.  This  is  probably  tbe  reason  why 
nrura  acts  chiefly  on  the  intia-nniscuUr  neives,  and  it  explains  the 
Dfluenoe  of  many  poisons  on  the  peripheral  nerve-endings,  and  tbe 
acts  of  nerve-degeneration  in  tabes  and  "multiple  n'.uritis/*  Ac. 
V  law  is  probably  also  true  of  the  upper  segment  ;  auJ  if  uo,  many 
fftcta  of  pathology  become  clearer  to  us,  as  will  be  seen  in  the  chapter 
on  "spMstic  pariipltgia."  It  may  thus  be  taken  as  a  general  law  of 
tlie  utmost  importance  that  the  viiaHtjf  of  a  nervc-JWre  and  its  power 
cj  v!4iii\%g  morbid  influences  are  less  the  greater  the.  distance  from  the 
KMUfrom  which  it  springs  and  of  which  it  is  really  pari. 

A  lesion  of  the  pyramidal  inict  causes  loss  of  power  in  all  part* 
Mow  the  level  of  the  disease — that  is  to  say,  of  all  parts  the  fibres 
lor  which  are  interrupted.  A  Icsiou  of  the  grey  matter,  or  of  tbe 
sBleriyr  ro*^ts.  causes  paralysis  only  of  those  parts  which  are  func- 
tionally on  the  level  of  the  lesion.  Tlie  two  mechanisms  oft^n  coin- 
ods,  A  transverse  lesion  in  tlie  cervical  enlargement,  for  instance, 
tuf  cause  paralysis  of  the  arms  from  the  damage  to  the  grey  matter 
*d4  Derve-roots,  and  paralysib  of  the  legs  from  damage  to  the  pyramidal 
fibre*.  The  disease  involves,  primarily  in  tbe  former  case,  the  com- 
neoct'nieut  of  the  second  segment  of  the  motor  path  for  the  arms;  ia 
^e  latter,  the  middle  of  the  upi)er  segment.  The  associations  of  the 
I^rtljeis  differ  accordingly.  The  parts  affected  by  a  lesion  at  any 
^*«lwill  l>e  rea<31ly  ascertained  by  an  examination  of  the  table  of 
fimctiuns  on  p.  210. 

It  is  important  to  note  that  the  affection  of  motor  power  is  often 
i^tuplete.  It  may  then  involve  one  set  of  muscles  more  than 
•iw)(ber.  The  flexors  *or  the  extensors  may  be  cliiefly  paralysed.  In 
^^•(Mie  of  the  dorsal  cord,  it  is  very  common  for  iLu  Hexor  muscles 
^  lh«  hip  ami  knee  to  suffer  more  than  the  extensors.  Why  this 
"lould  l>e  we  do  not  know,  but  tbe  faet  is  important,  because  cousider- 
•^*  weakness  of  the  flexors  of  the  knee  is  readily  overlooked.  In  exa- 
Diining  motor  power,  each  Hct  of  muscles  should  be  separately  tested. 
Motor  over-action ;  Spasm  is  frequent  in  disease  of  the  spinal  cord 
Miti  mt'mbranea.  It  may  prcaei^t  the  form  of  (onie  spasm,  which 
»bra  persistent  is  termed  rigidity,  or  of  clonic  spasm,  which  is  usually 
^atiftieat  and  paroxysmal.      Tonic  spasm,  persistent,  and  involving 


2t4 


SriNAL  rOBD. 


only  a  certain  group  of  muscles,  causes  distortion  of  tbe  parU  t^ 
which  thej  are  attached,  and  is  often  termed  coniraeiure.  Tonic 
Hpasm,  parojtysuKuI  or  persistent,  is  far  more  fioquent  than  clonic 
spasm,  which  occurs  chiefly  in  associutiou  with  tonic  spasm  as  the 
muscular  clonus  di'scribed  at  p.  222,  or  as  a  consequenc«  of  certain 
functional  derangements.  Tonic  spasm  may  be  the  remit  of  direct 
irritation  of  the  motor  sli-uctures,  or  m»\y  depend  on  over-action  of 
the  reflex  centres,  due,  not  to  irritatiou,  but  to  deficient  control. 
Either  form  may  be  acutn  or  chronic.  Tbe  acute  irritation  which 
causes  spasm  is  generally  inflammation  of  the  membranes,  rarely  an 
acute  lesion  of  the  substance  of  the  cord.  The  chronic  irritation  is 
chiefly  due  to  compression  of  the  motor  fibres — either  of  the  pyramidal 
tracts,  when  there  may  be  peruistent  unvarying  spasm  in  the  (lartA 
below  tbe  disease,  related  to  the  fibres  irritate, — or  of  the  nerve- 
roots^  when  similar  spasm  is  produced  in  tbe  parts  at  the  level  of  the 
lesion.  The  spasm  that  depends  on  reflex  action  is  seen  chiefly  in  the 
legs  and  trunk,  but  especiallv  in  the  former.  It  may  prepunderate 
in  either  the  tlexors  or  extensors,  so  that  the  legs,  when  rigid,  may  he 
drvwn  up  or  straight  out.  The  flexor  spasm  seems  to  Y>e  due  to  an 
over-action  of  the  rentrea  for  cutaneous  reflex  action,  the  extensor 
spasm  chiefly  to  that  of  the  centres  for  muscle-reHcx  artion,  although 
it  may  also  be  excited  indireitly  by  a  cutaneous  impression.  This  form 
will  be  considered  in  couueotiou  with  the  refl*^x  over-action. 

Myecttlar  Contraction.— The  actual  shortening  of  muBcles,  by  which 
tht'V  cannot  be  faissively  extended  to  their  normal  length,  is  due  to 
tissue  changes  fixing  the  active  poraiatent  tonic  spasm  or  contracture 
just  mentioned.  The  rapidity  witb  which  it  occurs  di'iKnds  on  the 
nnifnrniity  of  the  spasm,  and  we  may  dist  inguish  three  modes  in  which 
it  arises,  which  differ  in  the  time  retjnircd  and  degree  attain(*d.  (1) 
When  one  set  of  muscloB  is  paralysed,  their  opponents,  never  being 
extendird,  quickly  become  fixed  in  thn  cnntrncted  condition  which  they 
assume  in  virtue  of  their  power  of  adu])tation  to  posture.  Thus  in 
palsy  of  the  flexors  of  the  ankle,  the  calf  muscles  quickly  become 
contracted,  so  that  the  foot  cannot  be  flexed  on  the  log  even  up  to  a 
right  angle.  Tho  Hume  tiling  hajipcnf*  by  a  Biniilar  mechanism,  when 
one  posture  is  unreasingly  niaintaiiieil  and  one  set  of  muscles  are 
never  extended,  e.  g.  persistent  flexion  of  the  knee  leads  quickly  to 
structural  shortening  of  the  hiimstring  nuisclpn.  (2)  Where  there  is 
unchanging  active  coiitrarture  from  chronic  irritation  of  the  motor 
fibres  by  a  growth,  or  pt-rmauent  reflex  contracture,  as  when  reflex 
flexor  spasm  keeps  the  hip  and  knee  i>ermauenily  flexed,  siniiUir 
strnctural  changes  occur,  t-o  that  passive  elongation  soon  becomes 
impossible.  (3)  In  paroxysmal  *  tonic  spasm  of  intinse  degree,  if 
xme  set  of  muscles  is  stTOnger  than  their  opponents,  their  notion  n^ay 
•o  preponderate  as  to  lead  to  a  greater  active  contracture  tbun  their 
opponents  present,  and  permanent  shortening  may  occur;  although  it 
does  BO  slowly  and  to  a  sli^jhterde^re^thanin  the  other  forms,  because 
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th^  mnsonlar  action  ig  more  or  less  paroivsTnal  and  varving,  and  tbo 

!  s  are  at  times  extended  by  their  opponents.     Tims  in  parox- 

--._^I  eiteusor  spasm  in  the  legs,  no  shortening  occurs  in  the  muscles 

fnoring  the  knee,  because  they  are  equally  haliinoed.  but  the  f^alf 

Iftclen,  hff\ng  strongHf  than  the  fleiors  of  the  ankle,  contnuH  the 

►re  and  eictend  this  joint,  whenever  a  parniysiu  of  spasm  comes  on, 

od.  after  a  lime,  may  undergo  slii^ht  structural  shortening,  so  that 

foot  cannot  be  flexed  on  the  leg  beyond  a  right  angle. 

t  u  of  great  importance  to  distinguisli  the  shortening  of  muscles 

or  to  tissne  changes  in  them,  from  the  active  contracture  that  may 

self  simulate  it.     In  the  latter,  gentle  extension,  kept  up  for  a  few 

Lutes.  restores  the  muscle  to  its  normal  length.     Thr?  importance 

lh»»  distinction  is  due  to  the  fact  that  the  stnictural  shortening  can 

mnoTed  by  tenotomy  or  forced  otieiision,  while  thet*e  raeaHuresare 

in  the  case  of  active  coutracture,  which  would  subsequently 

itself. 

■ordination  of  movetnentt  althouirh  motor,  depends  usually  on 

of  afferent  fibroe.     Its  characters  have  been  already  descrilted 

le  (p  7). 

ocrurs  in  three  forms,  of  which  the  third  differs  entir«^ly  from 

others  in  aspect  ami  nature,  and  alone  is  a  true  motor  symptom* 

» two  chief  forms  are  the  following: — (1)  Simple  disorder  of  volan- 

tlar)'  mnscubr  contrat'tions,  which,  when  eonsidiTiiblc,  amoiints  to  a 

wildirreiialarity  of  movement,  and  when  slight  is  only  manifested  by 

■light  irregularity  when  the  guidance  of  vision  is  withdrawn — aa  in 

Ui  ma^'itity  to  maintain   the  muscular  contractions  in  the  perfect 

Oniformity  needed  for  equilibrium  when  the  base  of  siipjtorti  is  ren- 

smuU  by  the  juxtaposition  of  the  feet.     The  doliracy  of  the 

increaBea  by  the  removal  of  the  firm  base  afforded  by  the  boot, 

*ai!  hv  closure  of  the  eyes.     The  increase  in  unsteadiness  when  tlie 

^ye* are  closed  is  sometimes  termed   "Romberg's  symptom."     This 

^O"lition   results  from  intvrruptitm   of  the  afferent  path  fn»m   the 

*it«cle9  to  the  spinal  cord,  including  the  fibres   that  aeeend  the  cord 

*n4  those   that  suVtserve   the  muscle-reflex   process  at   the   level  of 

ktnnce.    The  effect  of  the  loss  of  the  latter  is  a  cessation  of  the  chief 

of  spiral  co-ordination,  which,  as  we  have  seen,  depends  on  those 

►ee,  co-operating  with  the  voluntary  impulse.     Hence  it  is  asso- 

with  loss  of  the  kui-e-jerk.     The  loss  of  other  forms  of  reflex 

ti<>D  ilofs  not  Beemciipal>le  of  causing  inco  ordination.     Incomplete 

•tiierniption  of  the  root  fibres  from  tho  muscles  theraechaniam  of  ihe 

K-it  form  is  necesmartly  conjoined.     (2)  Inco-ordination  resembling 

leihghter  degrees  of  that  just  describ*'*!,  and  consisting  ea|>ecial]y 

•«cli  a  defe**t  of  equilibrium  as  results  fmra  diseaiie  of  the  middle 

>Wof  the  coreljellum,  is  produced  by  disease  of  the  posterior  median 

^Ittmns  above  the  lumliar  enlargement,  or,  if  it  extends  into  the 

^^^f,  leaving  the  root-zones  free  so  as  not  to  imjHiir  muscle-reflex 

*^ion.     This  is  apparently  produced  by  interruption  of  the  path  by 
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which  imprpesioTis  from  the  museles  are  conrejed  to  the  poeterior 
of  tbe  medulla  and  probably  tbence  to  the  cerebelltiui  (p  206). 
effect  IB  to  deprive  tbe  motor  cortex  of  the  guidance  affordtrd  bjtheee 
impulses.  The  difference  between  this  form  and  the  slighter  degrv^s 
of  tbe  first  is  that  the  muscle-rt^-flei  action  is  not  lost,  the  kne^jerk 
being  preserved.  (3)  Irregular  compression  of  the  motor  fibres  in  the 
cord  apparently  causes  the  peculiar  jerky  inco-ordination  seen  in  di«- 
■cminatod  sclerosis,  which  is  su[>(H>sed  to  de[»eud  on  uneqaal  and 
irregular  conduction  alunj^  tbe  fibres,  due  to  their  compression.  This 
form,  however,  needs  further  study. 

SsNBORY  Symitoms.  — Loss  of  Sensation  is  a  very  common  effect  of 
diiease  of  the  spinal  cord.  It  may  be  total,  and  involve  all  forms  of 
ieosibility,  or  partial,  and  afteut  only  some  forms.  The  statements 
made  on  pp.  8 — 10  regarding  impairment  of  sensation  generally,  and 
the  method  of  ascertaining  it,  apply  to  that  which  rosults  from  cord 
disease,  and  need  not  be  berc  rcpu.ited.  It  has  been  also  |>ointed  out 
(p.  60)  that  loss  of  sensation  occurs  less  readily  tbau  loss  of  motor 
|»ower.  In  cord  disease  it  is  comniou  fur  muscular  paralysis  to  eiist 
with  intact  sensibility.  This  may  partly  depend  on  the  fact,  aseer- 
taimd  by  experiments  on  tbe  effect  of  local  ansemia  of  tbe  cord,  that 
the  sensory  fibres,  of  tbe  nerve-roots  at  least,  seem  to  have  more 
resisting  power  tban  tbe  motor  fibres.  Sensation  may  be  impaired  by 
disease  of  any  part  of  the  8<?n8ory  path,— posterior  roots,  probably 
also  the  posterior  coruua  and  commissure,  or  tbe  conducting  tracts  op 
tbe  cord.  A  division  of  the  sensory  path  into  upper  and  lower  seg- 
ments 18  conceivable,  analogous  to  that  of  the  motor  path,  although 
we  have  not  tbe  same  clear  ground  for  tbe  distiuctiou  into  siiupte 
segments  of  similar  componition. 

Diseaije  of  tbe  posterior  nerve-rnots  causes  loss  of  reflex  action  as 
Wtill  as  inipairniciit  of  seusatiou,  just  as  disease  of  the  anterior  roots 
interferes  with  reflex  action  as  well  as  with  motor  power.  Interrup- 
tion of  the  sensory  conducting  tracts  higher  up  leaves  reflex  action 
unaffected.  But  a  i'ucal  leaion,  such  as  transverse  myelitis,  may 
damage  both  the  conducting  tracts  and  the  nerve-roofs  at  the  level  of 
the  lesion,  or  may  affect  only  one  of  tlusu.  Disease  outside  the  cord, 
compressing  it,  may  bave  the  same  double  effect.  Hence  it  is  impor- 
tant to  t^'st  Bcuaatioii  at  the  level  of  the  lesion,  as  well  as  in  the  parts 
bolow,  and  to  rcmcmbor  that  the  "  level  of  the  lesion"  may  involve 
the  limlm  or  the  trunk.  Areas  of  anDDsthosia  may  thus  be  found  ou 
the  trunk  when  there  is  none  on  tbe  li'gs,  and  may  be  of  considerablo 
diagnostic  importance,  a.  g.  in  spinal  caries. 

Random  disease  of  tht^  nervo-roots  outside  the  cord  usually  impairs 
all  forms  of  sensibility,  aUlioiigh  slight  damage  may  arrest  the 
conduction  of  tactile  impressions,  »nd  not  those  of  pain,  which  ar« 
probably  more  energetic.  Disease  of  the  roots  within  the  cord  often 
causes  only  partial  loss,  because  the  fibres  which  conduct  different 
impressions  have  a  different  course.     But  loss  of  one  form  of  Benai- 
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Ldlitv  from  disease  of  the  root-fibres  or  nerve-fibres  usually  depends 

Ktbe  kind  of  disease  and  is  esitcciallv  dae  to  degeuerative  changes, 
result  of  some  preseut  or  past  local  iufiuence.  Disease  hi};her  up 
ifce  cord  still  more  frequeutly  causes  partial  loss ;  either  sensibility  to 
pain  or  to  touch  may  be  impaired.  Tbat  to  temperature  is  rarely 
sheeted  without  that  to  |>aiu.  Wo  do  not  yet  know  precisely  tbe 
s4gnifi*-*aQce  of  tbis  special  form  uf  loss,  because,  as  we  have  seen,  we 
*re  still  uncertain  as  to  tbe  path  for  each  form  of  sensibility.  It  is 
Jbighly  probable,  however,  that  loss  of  sensibility  to  pain  is  produced 

Idiwaae  of  the  autero-laleral  ascending  tract. 
Diaeaae  of  the  posterior  median  column,  and  possibly  that  of  the 
rebollar  tmct,  certainly  impairs  tht^  conduction  of  impressions  from 
e  mus^'les.     It  pr(»bal<ly  abolishes  the  '*  muscular  sense"  of  posture 
jind  movement,  although  this  does  not  entail  a  distinct  sensory  loss. 
t  there  may  be  also  a  greater  loss  of  muscular  sensibility,  so  that 
normal  sensitiveness  to  pressure  and  passive  extension  (and  even 
kst  to   electrical  stimulation)   may  be  impaired  or  lost.      The 
inon  sensibility  "  of  muscles   is  probably  lost  only  when  the 
of  the  nerves  is  greater  than  suffici's  to  abolish  what  is  termed 
«"intiscular  sense.'*     Inti?rferenoe  with  this  path  in  the  nerves  or 
outside  the  cord  abolishea  musole-refiex  action,  and  also  causes 
pronounced  symptoms  (ataxy,  Ac.)  than  disease  higher  up  the 
Ih  within  tbe  cord. 

Inrreoffd  sentitiveneM,  hyperesthesia  and  hyperalgesia,  are  also 
iiimon  in  disease  v>f  tbe  spinal  cord,  and  usujiUt  Jepend  on  irritation 
vf  ibt'  conducting  fibres  in  some  part  of  their  course.  Probably  the 
ttit«tion  produces  the  effect  by  intensifying  tbe  impulse  as  it  patjsee, 
•iit(.i*  tbe  phenomena  of  stimulation  of  nerves  show  tbat  their  axis- 
f/liitiers  have  some  power  of  transforming  other  forms  of  energy  into 
^TTc-force,  t.  e.  of  evolving  nerve-force,  and  therefore  of  increasing 
^>^  strength  of  that  which  passes  along  them. 

The  term  "  hypenesthesia"  is  commonly  used  in  the  sense  of 
**htperalgesia."  In  the  strict  sense  of  the  word,  hypercBstbesia  is 
teldom  observed  or  even  searched  for, 

When  the   sensibility  to    toach   is   "  increased "   there    is   some 

P**rverBion  of  the  sensation,  not  a  simple  iucrease,     Tbe  sensation 

*T  be  felt  aa  "  thrilling  "  or  "  shock-like  sensations."     Wben  there 

■  «i  eitreroe  increase,  pain  may  be  produced  by  a  touch,  but  it  is  more 

Probable  that  the  touch  stimulates  the  over-sensitive  nerves  of  common 

nttibility,  than  tbat  actual  pain  is  produced  through  the  tactile 

erren.     A  touch  may  cause  pain  when  it  is  not  felt  as  a  touch,  as  in 

^  condition  termed  "  ancestbesia  dolorosa."     Other  forms  of  altered 

*<-Ti«liility  have  been  already  described. 

^diK,  referred  to  the  spine,  occasionally  present  in  organic  disease 

the  cord,  is  more  frequent  in  disease  originating  in  tbe  meninges 

f  bones.     But  the  frequency  with  which  spinal  pain  is  jiresent  in 

^^•miuil,  esj^ecially    gastric,   disease,   and  in  neuralgic  affections, 
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lessens  its  8ii:uificance  wbeu  it  exists  alone.     In  meningitis,  acme 
or  chnmir,  ami  in  nieuiugeal  growths,  spinal  pain  is  froqueut,  tihd 
in  organic  disease  of  tbe  bones  of  tbo  vertebral  column   it  is  an 
almost  constiint  symptom,  and  is  combined  with   lot^l  tend^'rnena. 
The  same  cctmbination  of  local  pain  and  tenderness  frequently  uccurt. 
in  oases  of  neurulyjic  pain,  "  ra*.'hi«lgia,*' — a  condition  that  is  oftett 
loosely   termed  "  spinal   irritation,"  especially  when  it  succeeds, 
it  often  does,  concussion  of  the  spine.    Such  pain  is  usually  felt  throu^l 
a  considerable  extent  of  the  vertebral  column,  or  has  more  than  one 
place  of  chief  intensity  and  tfUilerueas.     That  which  is  due  to  orguuic 
disease  is  usually  fixed  and  uucbangiug.     In  urgauic  diitease  of  the  co: 
itself,  pain  ia  more  often  referred  to  the  neighbourhood  of  the  spiui 
to  the  loins  or  the  sacrum,  than  to  tbe  spinal  columu  itself. 

Still  more  important  are  tbe  pains  tbat  are  referred  to  the 
to  which  the  sensory   nerves  are  distribtiled,  and  have  hence 
termed  *' excentric  "  or  "  radiating '*  pains.     T bey  are  of  two  kinds: 
(1)  those  due  to  the  irritation  uf  the  poeterior  nerve-rouLs  in  theii 
paaauge    through    tbe    intervertebral    foramina,   through  the   m 
hranes,  or  tbrou|;h  the  posterior  coiumriB  of  tbe  cord;  (2)  those  pro- 
duced by  irritation  of  the  sensory  toutluutini:  tracts      Tbe  pains  of  the 
first  class  are  called  "  root.paiiiR,"  and  are  often  intense.     They  co 
spond  in  level  to  tbe  disease.    Tlioseof  the  second  class  are  somftim< 
acute,  especially  in  K*sion8  that,  irritjite  the  cnnducting  tracts  by  p 
sure,  e.  g.  growths.    More  often  they  are  dnll  pains,  closely  resembliiij 
rheumatism,  and  frequently  mistaken  for  rheumiitism  by  tbe  patiea 
themselves  and  their  medical  attendants.     The  mistake  is  the  mo 
easily  made,  because  other  symptoms  suggestive  of  spinal  dis 
maybe  inconspicuous,  and  the  rheumatoid  pains  in  chronic  rases  ma; 
be  influenced  by  weathrr,  being  much  moie  troublesome  in  damp  and 
cold  than  in  fine  and  dry  weather.     In  all  cases,  persistent  rheumatic 
paina  in  the  limbs  should  suggest  the  possibility  of  spinal  disease,  and 
watch  should  be  kept  for  such  syutptoms  as  local  loss  of  power, 
alterations  in  reBex  action.     There  is  a  third  class  of  puias — resc 
bling  root-paius,  which  depend  on  degenerative  changes  in  the  nen' 
fibres ;    the    mohcular  alterations  that  result  give  rise   to   upwa 
impulses  of  considerable  iutenbity.     They  are  met  with  in  htcomotor 
ataxy  and  in  muliiple  nt^uritis,  and  muy  be  dull  as  well  as  acute.     The 
position  in  which  these  various  radiating  pains  are  felt — legn,  trxuik, 
or  arms — depends  upon  the  seat  of  the  dii^euse.     Although  often 
produced  in  the  root-fibres,  these  pains  may  also  be  due  to  the  peri^H 
pheral  nerves.  ^H 

It  is  etipecially  important  to  note  tbat  the  root-pains  are  frequently 
felt  as  a  sense  of  coubtrictiou,  a  painful  sense  of  tightnt^ss,  as  if  a  band 
were  tied  tightly  around  the  pan — the  "  girdle-pam,"  as  it  ia  called. 
When  there  is  transverse  damage  to  the  cord,  at  the  lowest  part  of 
the  healthy  region  there  is  a  slate  of  irritation  of  the  sensory  nerves, 
and  this  irritation  (referred  to  the  nerve-endings)  causes  the  girdle* 
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J^ia.  It  is  Darned  from  its  frequeiuMr  at  the  level  at  wliioh  a  f*\r(lU 
im  worn,  the  midijle  of  the  truiik,  which  dt^penrls  on  the  dorsivl  ro^oi 
bcKiug  the  Diodt  common  scat  of  diseabe  ;  but  it  may  be  felt  lower  down, 
iklxnit  th«  f^roins  or  even  tlie  legs,  ur  liighcr  up,  in  the  arms,  In  th< 
lisnba  it  is  u  mere  souse  of  tivrittuess. 

The  girdb^-puin  is  a  syiuptom  <  liiefly  of  inflammatoiy  and  dogenc- 
rmtiT«  prooMsea  within  the  cord.     Pressure  on  tke  nerve-roots  usually 
<miise«  acute  pain,  but  tla*  most  severe  root-pains  are  those  uiet  wiib 
in  disease  of  the  bones  of  tbe  spine.     These  have  also,  more  than  any'l 
•  •ther  kind,  the  cliaracteriatic  that  ther  are  increased  by  niovemenr, 
Aftiid  it)  (iffowths  oomniLMicing  in  the  bones  (which  are  usually  malijjnanl) 
^hiifr«tar<>  is  of  considerable  ilingnostic  impt*rtaneo.     Tlie  suffering  iaj 
«ucb  cssos  is  so  great  as  to  have  gained  for  the  resulting  symptoms 
the  omiooDS  designation  of  paraplegia  dolorosa. 

8pAnla$ieou^  gettauti&nit,  other  thun  pain,  are  very  common  in  disease 
«( Xhv  spimil  cord,  and  are  often  of  considerable  diagnostic  importance, 
y^t  suggestive  rather  of  the  presence  of  a  morbid  atat^  than  of  its 
Mture.  They  may  present  mnny  varieties  of  character,  but  the 
(aailiar  sensation  produced  by  pressure  on  a  nerve-trunk,  when  the 
put  is  said  to  be  •'asleep/'  or  to  have  "pins  and  needles,"  is  tho 
ttust  common  and  the  most  significant.  It  may  occur  in  func- 
tional disturbance  of  the  cord  as  well  aa  in  organic  disease,  and 
ila>  is  very  common  in  peripheral  neuritis.  It  depends  on  over- 
ACtioa  of  the  sensory  stniL-tures,  but  it  has  at  present  no  spei-ial 
JigniBcance  as  to  the  locality  uf  disease.  It  may  be  excited  by  coritafit 
whifu  it  is  not  spontaneous,  and  prolmbly  represents  the  highest 
de^ee  of  eicesB  of  impressions  conveyed  by  Ihe  nerves  of  tactile  sen- 
ity.  The  still  vuguer  feeling  called  "  numbness  "  is  also  common, 
may  occur,  in  slight  d4'gree,  in  diseases  of  which  all  other 
»\  oiptoms  are  purely  motor,  fiut  this  word  is  used  in  bo  many 
,cliff«rrent  senses  that  the  meiiuing  in  which  the  individual  uiies  it 
Isonld  always  be  ascertained  as  far  as  possible.  Sometimes  it  signi- 
distinct  loss  of  sensibility.  More  often  a  feeling  as  if  there  ought 
^le  loss  when  there  is  not.  Our  sensuttons  altogether  transoend 
vocabulary,  but  the  observer  must  try  (without  leadiug)  to  ascor- 
m  ih^  character  of  tJie  sensation  experieuced. 

Ksn^KX  Action. —  Low  of  reflex  action  indicates  an  interruption  of 
ic  r»fflex  arc  concerned.     This  interruption  may  be  anywhere  between 
periph**ral  endings  of  the  motor  and  sensory  nerves,  and  thus  is 
necessarily  within  the  spiu'il  cord,  or  even  within  the  spinal  canal. 
ts  a$  constant  in  peripheral  neuritis  as  in  any  spinal  disease.     The 
ition  of  the  interruption  must  be  fletermined  by  the  associated 
'.^Tjiptonis;  if  it  is  in  the  oentrip*'tal  portion  of  the  reflex  arc,  there  is 
inirment  of  sens.'^tioD.  since  the  interruption   will  equally  arrcat 
^^dudiou  to  the  brain.     If  it  is  in  the  centrifugal  portion  of  the  are. 
^^ew  is  a  corresponding  interruption  iu  the  path  of  the  voluntary  iro- 
ftulse.dud  loss  of  motor  power.     Moreover,  disease  of  the  motor  centre 
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or  motor  norvos  causes  also  degeuoration  of  the  neryea,  and  wastitij 
of  the  muscles.  Any  cousiderable  disease  of  the  nerves  abolubes  oil 
reflex  action  from  the  part  they  supply,  but  disease  Limited  to  the 
motor  structures  may  permit  a  reflex  morement  to  take  place  a.ta 
distauee,  altbuugb  preventing  it  at  the  part  stiiuukted. 

Disease  oi  the  motor  centre  or  nerves  causes  loss  of  oil  forms 
of  reflex  actiou,  tbe  simple  form  aud  the  musele-reflex  that  underlies 
myotat  ic  irritabi  lity.  Partial  disease  of  the  afferent  path  m»y 
impair  one  aud  not  the  other,  may  abolibh  the  musole-ieflfX  aetion 
(m^otatic  irritability)  aud  not  the  superflcial  reflex  action,  siuee  the 
afferent  nerves  for  the  two  are  distinct,  coming  iu  the  cue  case  from 
tbe  muscles,  in  tbe  other  from  the  skin.  When  one  only  is  lost  it  is 
generally  tbe  muscle-reflex  action;  the  nerves  for  this  seem  inote 
susceptible  and  to  have  leas  power  of  resisting  morbid  influenced. 

Loss  of  all  reflex  action  may  occur  us  a  traiit^ieut  sviuptoui,  imme- 
diately after  the  onset  of  an  acute  lesion  of  the  cord,  apparently  from 
irritative  iiilubitiou  of  the  centres.  Cutaneous  reflex  action  may  be 
lessened  permanently  in  some  cases  of  broiu  disease  on  the  side  of  tbe 
motor  palsy,  even  when  tbe  muscle-reflex  action  is  increased.  ludecdf^H 
this  opposite  change  in  tbe  two  forms  of  reflex  action  co-existiug  on  the  ^^ 
same  side  always  suggests  intra-cerebral  disease.  It  may  be  irell 
again  to  remind  the  reader  how  difficult  it  often  is  to  be  sure  whether 
the  knee-jerk  is  preseut  or  is  lost,  on  account  of  the  readiness  with 
which  itH occurrence  miiy  be  prevented  by  inability  to  relax  tbe  muscl 
and  its  presence  may  be  simulated  by  a  true  roflox  actiou  (see  p.  200) 

Ezee««   of  tefltz   action  implies,  of  necessity,  the  integrity   of  tbe 
reflex  are  eoucemod,  and  shows  that  organic  disease,  if  it  exists,  ia 
Ligber  up  tbe  cord.     Eaeh   form  of  reflex  atrtion  is  often   increased. 
Ill  some  acute  diseases,  as  acute  meningitis,  and  probably  also  in  some 
chronic  diseases,  the  increase  may  be  due  to  an  irritation  of  the  centres, 
but  in  most  forms  of  chronic  disease  it  is  apparently  the  reault  of  a 
loss  of  control,  and   indicates   disease  between  tbe  centre  concerned 
and  the  brain.     We  have  already  considered   (p.  202)  the  probable 
mecbaniam,  aud  have  seen  tbat  tbe  excess  of  the  muscle-reflex  actio 
is  related  to  disease  of  the  pyramidal  fibres,  and  especially  to  the  1 
of  the  terminal  part  of  these  fibres,  within  the  grey  matter,  adjaceo 
to  the  centres  concerned.*      This  is  the  significance  of   consid<^rable 
excess.     Degeneration  of  tbe  terminal  portions  of  the  fibres  is  com 
monly  due  to  a  descendittg  degeneration  of  tbe  fibres  themselves.     Il 
is   possible,  however,  that  tbe  degeneration   of   the   endings   of  the 
pyramidal  fibres  may  be  primary,  as  is  tbat  of  tbe  nerve-fibres.  (See 
Primary  Spastic  Paraplegia.)     Tbe  iucreuse  of  reflex  action  ia  chiefly 
*  It  is  uilereating  to  note  the  an&logy  betwetMi  the  eflVcti  of  degenerniioa  of  ttia 
termination  of  tbe  two  ttiguieati  of  the  motor  pnth.     The  incre.i«ed  «L-tivity  of  th« 
musclo- reflex  c«utres,  which  re^nlts  from  dcgtinvniiion  of  tbe  torminntion  of  tbt 
tip(>er  lefTMiprtti  preftonts  some  liinilttrity  tn  the  iiicrcat^d  voltaic  irritabilitj  of  the 
mnicniar  llhrdi  wliich  reiulta  from  degeneration  of  the  termination  of  tbe 
tegiueut. 
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rMfeeted  in  the  le^,  in  wLich  reflex  action  is  norDmlly  more  active 

M  Lui  im{K>rtaut  than  ia  tlie  arms.     The  iocrt'ase  iu  the  cutaneous  reflex 

B  idhm  is  shown  hy  its  occurrence  on  a  slighter  stimulation  of  theskin^ 

H  laJ  br  a  greater  decree   aud   extent   of  the   muscular  contraftions 

B  prckiucvd.     Iu  these  the  flexors  usually  predominate,  bo  that  the  le^ 

Bit  drawn  up  in  a  stroug  mowiueut.     As  the  action  of  the  sexual 

^hrguu  depf'nds.  iu  part,  ou  superficial  reflex  processes*  priapism  ia 

FWMDinoa  irhen  the  reflex  excess  is  great.     The  increase  of  the  muacle- 

I    reflex  action  is    fibown    \>y   an   increase  of  mjotatic   irritability,  and 

I    Uaerefore  of  the  so-called  "tendon-reflex  contractions," — the  increased 

I     knee-jerk,  rectu8-clonu9,  foot-clonua,  wrist-jerk,  elbow-jerk,  chin-jerk 

(jaw-jerk).  &c.     Thcst;   have  been  already  described.      As   already 

I     vuted,  the  excess  of  this  irritability  is  at  first  modenite,  and  slowly 

I     increases.     A  high  degree  of  over-action  is  never  suddenly  attained, 

I     UA  it  may  be  in  the  case  of  cutau'^ous  reflex  action.     It  would  seem  as 

thongh,  in  the  centres  liberated  from  control,  a  capacity  for  excessive 

aetinn  is  slowly  developed,  which  ultimately  results  in  tonic  spasm. 

Xol  only  is  the  cuiumon  cause  of  this  excess  damage  to  the  pyra- 

nidal  tracts  higher  up  the  cord,  entailing  their  secondary  degeuera- 

tiftD.  hut  if  such  disease  bigher  up — as,  for  instance,  primary  myelitis  or 

injury  to  the  cord — is  followed  by  abolitiou  of  the  muscle-reflex  action 

is  tb«  puxts  below,  it  is   the  result  of  inflammatory  damage  to  the 

lotifr  part  of  the  cord  in  which  the  centres  are  situated,  geneiully 

I'Ti  descending  myelitis.     So  me  tinea  the  original  myelitis  involved 

tW  whole  or  a  considerable  part  of  the  cord  below,  and  the  indications 

^    ^  ft  transverse  lesion  were  merely  Ihoee  of  the  up]>er  limit  of  the 

B  ^""ease.     It  is  not  uncommon  for  the  secondary  myelitis  below  an 

■  c^^'ginal  transTcrbc  lesion  to  succeed  it,  aud  abolish  the  reflex  action 

"  •bich  was  at  first  unimpaired.     I  have  eeveral  tiiuea  met  with  such  ft 

^^ueoce.     A  primary  dorsal  myelitis  has  left  reflex  action  in  the  legs 

''^inipaired  and  tending  to  execss*  with  the  sphincter  ani  in  its  condi- 

^><>u  of  uncontrolled  automatic  acliou,  when  after  a  few  days,  a  week 

^^   mon»,  indications  of  a  recurrence  of  myelitis  have  been  attended 

^^  aWiiion  of  all  reflex  action,  including  the  knee-jerk,  by  flaceidity 

J*^  the  muscles,  with  rapid  development  of  the  reaction  of  degeneration 

***  ibt-m,  and  by  complete  relaxation  of  the  sphincter  ani.     This  is  the 

**^«ile  from  the  first  in  the  casts  in  which  the  primary  myelitis  involves 

^«:ae  whole  lower  part  of  the  cord.     SometimeH.  indeed,  such  descending 

**>1Ummaliou  ia  limited  to  the  grey  matter  or  to  the  posterior  coUnnns, 

''*"itbcorreiii>oi)ding  limitation   of   the  symptoms  but  with   a  simitar 

^•Vwlition  of  reflex  uctiou.     Of  course,  such  descending  irtflammatiou  is 

*■    Hty  diff'-rent  thing  from  the  secondary  descending  degeneration  of 

t-liupyrunudal  tracts.*  | 

•  In  eon»t*<|nrnce  of  the  ocfunrnce  of  this  inAatnmntion  in  the  lower  part  of  the 
^'^  luiTintr  Ufi)  overlooke<l,  it  liii«  he**n  tlioiif^lit  thnt  a  transverse  leainn  hi^livr  tip 
"••Up  po«vcr  of  iiholiihing  rcfli*x  action  below,  where  the  cord  ii  not  dmuiged except 
**.*  dticcading  digeiientiiuii*    See,  huwovir,  p.  220,  DOte. 


222 


SPINAL   CORD. 


Over-action  may  perhaps  be  aUo  pruduced  bj  a  state  of  irritation 
propagated  from  above. as  in  the  *'  early  rigidity"  of  bemipl<^gja;  we 
have  seen  that  the  uiotor  impulses  probably  pass  from  the  pyramidal 
fibres  through  part  at  least  of  the  musule-rt-flex  mct-hiLnism.  Primary 
over-actiou  seems  alsv»  to  occur,  although  ap[>areutly  it  only  attiias  a 
slight  degree.  It  is  probably  the  cause  of  the  trifling  excess  met  with 
iu  L-ases  of  defective  uutritiou  of  the  Bpiual  cord  or  of  the  nerroui 
system  geuerally. 

Reflex  SpoJim. — We  have  seen  (p.  16)  that  the  muscular  state  oa 
whR-h  myotatic  irritability  depends,  uBsumed  to  be  due  to  a  nmst'le- 
rL-tlux  action,  ia  probably  ideutical  with  [ihysiological  t&ne.  Whea- 
ever  there  is  a  cousidtTablti  increase  in  the  irritability,  there  is  a 
tendency  to  tonic  spasm,  in  which  there  is  a  balanced  conLracUoa 
of  the  muaclea,  fixiug  tbo  limbs  in  the  ]>oaitioD  of  extension-  At 
first  there  is  mL-rely  sli^'ht  stillueas  of  the  legs,  especially  f^lt  on 
waking  from  sleep;  afterwards  the  legs,  when  extcuded,  bocorae 
distinetly  stiff,  aUhoui^'h  they  uitiy  Itc  quite  supple  when  flexed.  If 
gradually  oxtcuded,  when  near  full  exieusiou,  the  spoam  suddenly 
comes  on  and  completes  the  movement,  as  the  blade  of  a  poclua  knife 
moves  under  the  iuKuence  of  the  spring.  Hence  this  has  been  termed 
•'clasp-knife  rigidity."  Ultimately  the  extensor  spasm  may  Xhs  so 
great  that,  when  it  occurs^  both  legs  are  rigid,  and  are  so  firmly  con- 
nected with  the  pelvis  that  if  oue  is  lifted  from  the  bud  tbe  otht^ris 
moved  also.  This  is  only  met  with  in  orgiiiio  disease,  and  is  an  im* 
portant  diagnostic  ittdicatiun.  Paroxysms  of  spasm  may  bo  brought 
on  by  any  impression  ou  the  sensory  nerves,  a  prick  on  ihe  skin,  or  aa 
attempt  to  obtain  thi3  elonua.  The  extreme  spasm  prevents  auy  clonus 
being  obtained,  and  it  may  be  necessary  to  flex  tbe  limb  before  an 
attempt  to  obtain  it  is  sucuesaful.  As  violent  spasm  is  passing 
off,  moreover,  the  tension  of  tho  museles  may  alone  set  up  a  cIouujj, 
so  that  the  paroxysm  of  tvonic  spasm  passes  into  clonic  spnsm,  a 
phenomenon  that  was  termed  by  Brown-Sequard  "  spinal  epilepsy,*' 
on  a/'eount  of  the  8U|>crficia!  rescnibhince  to  the  sequence  of  spasm  in 
an  epileptic  fit.  This  clonic  spasm  may  often  be  arrested  by  any 
strong  painful  inipresHion  ou  the  aeiisory  nerves,  a  pinch  of  the  skin, 
or  painful  flexion  of  the  big  too  ;  the  strong  stimulation  of  the  nerves 
of  common  sensation  inhibit-s  the  reBex  centre  concerned  in  the  clonus. 
There  is  always  much  weakness  of  the  legs  when  there  is  much 
spasm,  and  there  may  be  almost  com|»lete  paralysis.  Hence  the  condi- 
tion has  been  termed  **  spastic  parapK-gia."  It  is  probable  that  tho 
central  retiex  mechunisms  concerned  in  the  production  of  this  extensor 
spasm  are  those  that  subserve  the  act  of  standing.  The  spasm  often 
enables  a  paraplegic  patient  to  stand,  when  his  voluntary  power  is 
quite  insuffieient  for  the  act.  In  advanced  cases  the  extonaor  spasm 
may  be  varied  by  attacks  of  flr'Xor  spasm,  which  at  first  come  on 
chiefly  during  sleep,  but  after  a  time  preponderate,  and  may  ulti- 
mately be  pL-rmauenti  this  is  always  an  unfavorable  symptom,  since. 
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tar  «>me  reason  not  yet  understood,  this  flexor  spasm  indicates  a 
ixuuiitioD  of  the  spinal  cord  from  which  recoveiy  is  rare. 

Vaso-motob  a»d  Tkopuic  Distdrqancb. — Changes  in  Nutrition. — 

Coosideruble  wasting  of  the  muacUa  indicates  disease  of  the  motor 

Utfre-cells.  or  of  the  nerve  fibres  jjrocetidinjf  from  these  cells.     If  the 

dtmwe  is  a<^ute,  thi-rc  is  rapid  dogeneration  of  the  nerves,  with  the 

nftdion  of  degeneration  in  ihf  muddea  (see  p.  5(5).     The  wasting  iu 

tWse  cases  is  always  great,  and  there  is  always  loss  of  reflex  action. 

Ooimsiunally  some  fibres  of  the  nerve  and  muscle  suffer  and  others  do 

»ott  causing  the  *•  middle  "  or  "  mixed  "  form  of  rea'tion  (see  p.  26), 

In  rare  cases,  in  which  the  nerve  degeneration  set  up  is  of  an  intensely 

irriutiTe  character,  the  muscles  may  rapidly  lose  all  irrita)«lily  in 

cou»«.*queuc<9  of  true   de}j;eneration   of   the  fibres.      I  have  observed 

ttij»  for  instance,  in  a  growth  in  tlie  lumbar  regioD.     In  other  cases  of 

4i»f*8e,   however,   th^re    is    a    slighter   degree    of   wasting    of    the 

muai'lcs;  there  is  no  loss   of  irritability   in  the  nerves;  the   irrita- 

bihlT  may  be  slightly  increased*  or  lessened,  but  is  changed  in  the 

ttme  way  to  each  form  of  electricity.     In  this  condition  reflex  action 

ii  uoi  lost,  but,  on  the  contrary,  is  often  increased.     The  change  is 

A^pafvutiv  the  result  of  a  peculiar  alteratiou   in  the  nutrition  of  tho 

urve-cella.     It  is  usually  the  efl'ect  of  an  irritaiive  degeuenitiuu  of  tho 

pvrimidal  fibres,,  which  influences  in  a  peculiar  manner  tho  nutrition 

of  tbe  motor  cells. 

The  changes  in  the  nntrition  of  the  skin,  if  slight  and  chronic, 
ntemble  those  produced  by  disease  of  the  nerves  (see  p.  61),  and  are 
prwWily  produced  through  the  agency  of  the  posterior  roots.  Some- 
LitDCii,  however,  these  changes  are  most  acute.  Very  slight  pressure, 
c«>iitmned  for  a  few  hours,  causes  vesication,  and  even  sloughing  of 
tbeslcin.  Sometimes  bull»  form  where  there  has  been  no  pressure, 
Oi-cuionally  there  is  inflammation  of  the  joints.  Such  intense 
chingee  are  only  met  with  when  the  morbid  process  in  the  cord  is 
irritfttive  in  its  character,  especially  in  hemorrhage,  aud  in  spreading 
o^ disseminated  myelitis.  The  points  on  which  sloughing  occurs  with 
^T**te»i  readiness  are  the  heel,  over  the  malleoli,  the  trochanters,  and 
*«ieiacrum.  The  position  of  the  bedsores  in  paraplegia,  usually  over 
^^9 sacrum,  is  different  from  that  in  beuiipltgia,  genemlly  over  the 
gluteal  region  on  the  pai-alvsed  side.  The  tendency  to  trophic  dis- 
^orbaoce  probably  favours  the  occurreuoe  of  cystitis  from  retention 
^^  tirine,  and  the  readiness  with  which  the  inflammation  invades  the 


kid 


aeys.     I  have  seen  a  low  form  of  supfmratiiig  subperitoneal  pelvio 


Panotitis,  in  a  case  of  disseminated  myelitis  with  cutaneous  sloughs, 
**  which  no  other  cause  for  the  cellulitia  could  be  found. 

Va40-fnotor  ditturbance  is  common  iu  slight  degree,  irrespeotive  of 

^*^^  Beat  of  the  disease,  but,  like  the  trophic  change.s,  which  probably 

'^pend,  in  some  degree,  upon  it,  it  is  always  most  intense  in  irritative 

»DS  of  the  cord.     The  slighter  and  common  degree  consists  merely 

iiuireused   warmth  of  the  limba  in   which  the   vessels  dilate  too 
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rea<lily,  while,  at  a  later  period,  tbe  limbs  are  coWer,  paler,  and  often 
livid  at  tbe  extremities.  Li  mre  cases  intense  flubbiug  of  tbe  akin 
has  beeu  observed,  or  copious  and  long-continued  perspiration.  When 
the  disease  is  in  tbe  lower  cervical  region,  flunhing  and  perspiratioD 
maj  occur  od  the  face  and  head. 

Disease  of  the  cervical  cord  or  nerves  is  sometimes  attended  bj  a 
change  in  the  pupil,  ou  one  side  oul;^.  It  is  due  to  tbe  fact  that  the 
dilator  is  innervated  from  tbe  cervical  sympathetic  through  the  last 
cerrical  nerves.  There  may  be  contraction^  from  paralysis  of 
radiating  fibres,  or  there  may  be  pereiistout  dilatation  from 
irritation.  Tbe  cause  of  tbe  double  myosis,  so  common  in 
degenerative  distiases  of  tbe  cord,  is  uncertain  ;  it  is  associated 
loss  of  tbe  ligbt-reflei,  and  also  of  the  reflex  dilatation  produced  by 
stimulating  the  skin  of  tbe  neck. 

The  fr««j\ieucy  of  tbe  heart's  action  is  often  permanently  increased 
in  locomotor  ataxy,  but  we  do  not  know  by  what  mecbanisux.  In 
diBcaso  of  the  cervical  cord  (perhaps  also  in  that  of  the  oervi 
nerve-roots)  the  heart  may  lie  slowed  to  forty,  thirty,  or  twenty  beai 
per  minute,  usually  only  for  a  time.  Tbe  efifect  may  perhaps  be  duo 
to  a  loss  of  the  influoncG  of  tbe  nerves  which,  when  stimulated,  quicken 
tbe  heart.  In  acute  disease  of  tbe  upper  dorsal  region  the  heart'i 
action  may  be  persistently  frequent. 

Vivceral  Disturbance, — ^ Various  disturbances  in  tbe  alimentary  ca 
occur  in  disease  of  tbe  spinal  cord,  and  are  no  doubt  due  to  tbe  fact 
that  the  sympathetic  nerves  immediately  controlliug  the  canal  are 
under  the  iniluence  of  the  cord,  and  may  be  excited  to  abnormal 
action  by  lU  irritutiou,  or  may  unduract  when  its  inllueuce  is  leaseued. 
Difficulty  of  dci^Jutition  is  obaerv^edl  in  some  cases  of  acute  disease 
of  the  u[)per  cervical  region.  Vomiting  occurs  also  in  disease  of  tbe 
same  part,  especially  in  fracture  of  the  cervical  vertebiie.  Conetipa- 
tion  is  extremely  common  in  disease  of  the  cord  above  the  lumbar 
enlargement. 

Parahjsig  of  the  Sphinciere, — Incontinence  of  urine  and  fsooes 
be   due   to   disease  of   the   centres    that   control  the  action  of   th 
sphincter  ani  and  the  muscular  mechanism  of  the  bladder  respi-ctively, 
or  it  may  be  due  men-ly  to  disease  of  the  path  (probably  the  pyra- 
midnl    tract)   through  which   %'ohintary  control  is  exerted.     In    th 
latter  case  the  sphincter  ani  acts  in  an  automatic  reflex  manner 
already  explained.     If  the  finger  is  introduced  within  it,  the  initial 
relaxation  is  felt  to  be  succeeded  by  a  firm  tonic  contraction.     This 
proves   that   the  anal   centre   in   the  lumhar  enlargement,  and  the 
nerves  proceeding  from  it.  are  intact.     If  this  centre  is  destroyed, 
the  nerves   interrupted,  no  tonic  contraction  can  be  felt;  there 
complete  and  persistent  relaxation.     I  have  more  than  once  observ 
a  dorsal  transverse  myelitis  to  arrest  the  voluntary   influence   an 
leave  the  sphincter  in  its  condition  of  simple  reflex  action,  and, 
week  or  ten  days  later,  the  extension  of  the  myelitis  into  the  lutn 
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i  to  be  attended  bj  (among  other  Kigna)  perfect  inaction  of  the 
;t«r.  A  rectal  exaniinatiou  will  tbeu  often  ^ve  importaot  iu- 
taon  rpi^arding  the  exteut  of  tbe  disease  downwards. 
*  ttjjhincter  of  the  bladder  is  not  accessible  to  such  direct 
DAtioD,  and  the  mechaDism  seems  to  be  more  complex,  but  we 
listtu^uish  conditions  corresponding  to  those  of  the  rectum.  If 
irobur  cientre  is  destroyed  the  sphincter  is  permanently  relaxed; 
dribbles  out  of  the  bladder  as  fast  as  it  enters  it;  there  is 
e  incoutinence.  If  there  is  an  Interruption  of  tbe  voluntary 
■bore  the  centre,  the  sphincter  may  act  automatically ;  when  a 
n  amount  of  urine  has  collected  in  the  bladder  it  excites  tbe 
ular  dbres  in  the  wall  to  contract;  the  sphincter  relaxes, and  the 

tiFies ;  there  is  intermittent  incontinence.  In  this  condition 
atiism  is  excited  to  action  by  any  pressure  on  the  bladder; 
remeut^  or  the  act  of  coughing,  will  make  the  urine  come  away. 
the  muscle  of  the  wall  of  the  bla^lder  is  indirectly  under  the 
►oce  of  the  will;  when  the  sjihincter  is  voluntarily  relaxed  the 
sor  fibres  in  the  wall  contract.  Loss  of  voluntary  power  seems 
d  to  wejkkness  in  tbe  wall  of  tbe  bladder,  so  that  tbe  bladder  is 
'  [Kirfectly  emptied,  and  ultimately  the  detrusor  cannot  contract 
pel  the  urine,  even  when  the  8f»hincter  is  relaxed.  Hence  reten- 
o£  urine  oecura.  When  a  eeriaiu  de^ee  of  distension  of  the 
ler  is  attained,  the  pressure  becomes  sufficient  to  force  the  urine 
rbenever  the  sphincter  relaxes,  and  such  relaxation  is  continually 
rring  under  the  high  pressure  that  is  repeatedly  renewed  in 
equence  of  the  flow  from  tbe  kidneys.  Hence  incoutiueuce 
it«— "  overflow  incontinence."  The  retention  oft*jn  develops  very 
aaliy  and  insidiously  when  the  voluntary  power  is  only  lessened  ; 
nMidaal  urine  is  at  first  small  in  amount,  but  gradually  increases 
|»  detrusor  fails  to  coTitiact  adequately  against  tbe  resistance, 
important,  if  the  urine  comes  away  involuntarily,  to  ascertain 
k  form  of  incontinence  exists;  since  overflow  incontinence,  and 
nCentioD  it  indicates,  have  much  graver  consequences  than 
le  inootitiuence.  The  permanent  distension  of  the  bhidder  con- 
tm  a  pennauent  hiudiiLuce  to  tbe  flow  of  urine  from  the  kidneys, 
lerious  kidney  disease  may  result.  This  is  a  not  uncommon  cause 
atb  in  spinal  disease.  Moreover,  whenever  the  bladder  is  habitu- 
implied  imperfectly,  decomposition  is  apt  to  occur  in  tbe  residual 
u  The  decomposition  is  often  aided  by  the  lessened  acidity,  or 
actual  alkalinity,  of  tbe  urine.  TbiH  change  in  the  composition 
e  urine  excites  inflamruation  of  the  bladder;  pus  is  formed  by 
loeous  membrane,  and  this,  in  its  turn,  increases  the  decompo- 
t  of  tbe  urine.  The  damage  to  tbe  kidneys,  by  the  hindrance  to 
low  of  urine  from  them,  may  be  inoreased  by  inflammation 
diog  tbe  ureters  from  the  bladder. 

^k. — The   initial   elevation   of   temperature   in    some  spinal 
IH&ay  be  due  to  them  directlv,  but  sometimus  it  is  due  to  a 
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blood-slate  of  wbicb  tbe  cord  disease  is  a  result  This  is  probably  tbf 
case  in  polio-mvelitiH.  The  temperature  is  sometimes  raised  in  dis- 
ease of  the  cord  apart  from  tbe  influence  of  morbid  process.  DtiteMe 
of  tbe  upper  cervical  cord,  like  that  of  the  medulhi..  may  cause  byper- 
pyreiia,  and  this  may  also  result  from  acute  central  lesions  that  occupy 
a  considerable  vertical  extent,  such  as  a  central  b«emorrhage,  although 
by  what  raecbanism  these  act  we  do  not  know.  Slight  rariablr  eleva^ 
tion  of  temperature  sometimes  occurs  in  disease  of  tbe  dorsal  cord, 
and  is  probably  due,  in  some  way,  to  the  disturbance  of  its  fnuctions 
ralber  than  to  any  influence  of  the  morbid  process.  For  instance,  in 
one  case  of  hBemorrbtigic  myelitis  with  damage  from  the  third  dorsal  to 
tbe  second  lumbar  segments^  every  application  of  electricity  to  the 
legs  was  followed  by  slight  pyrexia. 

CoHvuUions. — Lastly,  convulaive  attacks  have  been  known  to  attend 
the  onset  of  acute  lesions  in  various  parts  of  the  cord,  in  adult«  as 
well  as  iu  children.  Tbey  are  most  frequent  in  disease  of  the  cervical 
cord,  but  I  have  known  a  convulsion  to  occur  in  an  adult  at  the  onset 
of  myelitis  in  the  lower  dorsal  region.  The  convulsions  are  geueraL 
Their  mechanism  is  unknown,  and  in  some  cases,  especially  of  infao* 
tile  [)olio-rayelitis,  they  may,  like  the  mitral  pyrexia,  be  the  result  of 
general  disturbance  of  the  system  by  an  acute  morbid  blood-state. 

Combination  op  Sympi'oms. — Certain  symptoms  are  frequently 
oombiurd.  nud  their  Conibiiiatiou  has  a  definite  localising  significance. 
Loss  of  motor  power  occurs  iu  two  different  associations,  according  to 
the  position  of  its  cause  iu  the  motor  path.  It  may  be  combined 
with  muscular  wasting,  loss  of  electric  irritability,  and  loss  of  all 
reflex  action.  In  this  case  the  disease  is  in  the  anterior  comua  or 
nerve-roots,  the  lower  segment  of  tho  motor  path.  (But  the  same 
symptoms  ure  produced  by  disease  of  the  nerves  themselves — in 
multiple  neuritis.)  On  tbe  other  hand,  there  may  be  no  wawtiiig,  no 
change  in  irritability,  aud,  instead  of  a  loss  of  reflex  action,  the  mjo- 
tatic  irritability  is  increased.  The  interruption  of  tbe  motor  path  is 
then  in  the  upper  segment,  usually  in  tbe  pyi-umidal  tracts.  It  may 
be  a  focal  lesion  of  the  cord,  or  a  primary  degeneration  of  tbe  tracts. 
The  distinction  is  that,  in  the  latter  case,  there  is  nothing  more  than 
the  muscular  weakness  and  increased  myotatic  irritability.  In  the 
former  case  there  are,  or  have  been,  indications  that  the  lesion  Eas 
extended  beyond  the  purely  motor  elements. 

The  Bvmptottifi  caused  by  disease  of  tbe  several  elements  of  the  cord 
have  now  l>eeu  described,  but  it  is  necessary  to  consider  further  the 
combination  of  symptoms  that  results  from  a  total  transverse  lesion  of 
the  cord,  and  from  a  unilateral  lesion. 

A  iolal  transverse  lesion,  however  limited  in  vertical  extent,  BepBp 
rates  from  the  brain  all  parts  below  it,  and  hence,  so  far  as  will  and 
feeling  are  concerned,  it  prod  aces  the  same  effect  as  if  the  whole  of 
the  cord  below  tbe  lesion  were  destroyed.  Compression  of  the  cord 
in   the  middle  of  the  cervical  enlargement,  for   instance,  abolishes 
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sensation  in  all  parts  below  the  distriliutiou  of  the 
us.  A  transverse  lesion  at  the  secuud  dorsal  nerve 
njofor  and  sensory  palsy  of  the  trunk  and  legs,  leaving  the 
naffcc'ted.  But  the  same  loss,  motion  ami  sensory,  results 
tieane  which  damages  the  whole  cord  up  to  the  level  indicated, 
the  extent  of  the  motor  and  sensory  paralysis  indicates  only 
ward  limit  of  the  lesion  ;  how  far  it  extends  downwards  is 
by  the  interference  with  tlie  central  and  especially  the  reflex 
D8  of  the  oonL  The  upward  level  is  indicated  not  only  by  the 
conduction,  but  also  by  the  position  of  the  girdle-pain,  and 
ig  pains,  or  zone  of  hypencsthoaia,  which  are  due  to  the  irrita- 
the  lowest  sensory  nerves  in  the  upper  portion. 

df^airable  to  know  the  symptoms  of  impaired  conduction 
icur  when  a  transverse  lesion  is  at  different  levels  in  the  spinal 
Tliey  mfty  readily  be  asct-rtnined  by  an  examination  of  the 
iTen  at  p.  210.  There  is,  however,  some  uncertaintv  as  to  the 
ta  sensation  in  the  limbs  produced  by  disease  at  different  parte 
Itnnbor  and  cervical  enlargements,  since,  as  we  have  seen,  the 
pprcsenttttion  of  sensation  in  the  cord  is  still  nucerlain. 

upper  limit  of  the  lesion  is  shown  by  the  upwitrd  extent 
motor  and  sensory  loss,  according  to  the  fii  st  three  columns. 
we«t  nerves   supply   the   anus   and   perina^um.      Those   that 

the  skin   and  lunacies  of  the  leg  and   foot  arise  from   the 

lumbar  to  the  tliird  sacral  ftegmi'nts.  and  are  dumngtd  by 
i  involving  the  lower  part  of  the  lumbar  enlargement.  We 
jowover.  remember   that  the  skin  of    the   inner   part  of   the 

not  snpplietl  from  the  sacral  nerves,  and  so  may  escape 
the  outer  part  of  the  leg  and  back  of  the  thigh  have  lost 
on.  In  the  middle  of  the  Inmlwir  enlargement  the  nerves 
rhich  enter  the  lumbo-sacnil  cord,  and  theiie  are  probably 
d  for  the  flexors  of  the  knee,  and  for  the  hip-muscles  supplied 
Mcritl  plexus,  the  glutei,  quadratus,  and  gemelli,  and  for  the 
Bhe  lower  part  of  the  gluteal  region.  These  part**  then  will  be 
ed  by  disease  in  the  middle  of  the  lumbar  enlurgemont.  while 
Bcles  and  fkin  in  front  of  the  thigh  are  unafEocteJ.  The  latter 
^hen  the  disease  affects  the  up[ier  part  of  the  lumbar  enlarge- 
he  origin  of  the  anterior  crural  (rectus,  Sec.),  and  obturator 
tors).  The  skin  on  the  upper  and  outer  j»art8  of  the  thigh  loses 
ity,  with  the  part  adjacent  to  the  scrotum,  and  in  the  groin, 
len  the  disease  damages  the  highe!>t  part  of  the  lumhar  enlarge- 
rom  which  the  second  and  third  lumbar  nerves  arise,  and  then 
ors  of  the  hip  become  paralysed.  In  proportion  as  the  disease 
*r  in  the  dorsal  region,  we  have  the  svmptoms  ascending  higher 
trunk,  and  marking  accurately  the  height  of  the  lesion  by  the 
cutaneous  sensibility,  und  by  the  imptiinnent— first,  of  theab- 
I  muscles,  and  then  of  the  intercostal  muscles.  The  umbilicus 
onda  to  the  tenth  dorsal  nerves,  and  the  ensiform  area  to  the 
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sixth  ami  seventb.     When  the  diseftSG  rea^-*he3  the  lowest  part  of  the 
cervical  enlargemeat  (the  first  dorsal  nerves),  we  have  the  first  8?ra- 
ptoms  in  the  upper  extremitj ;  but  these  are  not,  as  might  be  expected. 
in  the  muscles  movin(j  the  shoulder-joint,  but  in  the  hand.     Tbefint 
numbness  is  complained  of  iu  the  little  finger,  and  the  first  weakn 
is  in  the  intrinsic  muscles  of  the  hand.     A8';ending  higher,  the  svm- 
ptoms  pass  up  the  arm  with  some  uniformity,  and  without  res[>ef't  to 
nerve  distributioo.     When  the  middle  of  the  cervical  enlargement  ii 
reached  (tbe  fifth,  sixth,  seventh  cervical)  the  shoulder- muscles  tod 
the  serratus  magnus  become  paralysed,  and  there  is  general  loss  of 
power  and  sensation.      (For  details  see  table,  p.  210,  and  also  p.  1R2.I 
Above  the  level  of  the  sixth  [)air,  the  trapezius  and  stemo-nuutoid 
become   somewhat   weakened,  fur  tbe  fibres  of   the  spinal  accessorj 
which  supply  them  undoubtedly  arise  in  part  from  this  region  of 
the  cord.     At  tbe  fourth  and  fifth  cervical  the  lowr  •  part  of  the 
neck  bfComcB  anneHthetic,  and  the  diaphragm  ceases  to  act.    Het« 
our  loralisatiou  might  cease,  for  tutal  transverse  lesions  at  this  s|>ol 
necessarily  cause  death.     For  a  little  time  the  stemo-mastoids  and 
sraleni  can  still   get  som^^  air  into  the   chest,   rarely   in   sufficifot 
amount   to   maintain  life  for  more   than  a  few   days.     V.txt   limi 
lesions  may  occur   higher   up,  and    then   we   have  complete  poW*!'' 
lessness  of  the  muscles  moving  the  head,  upper  part  of  trapezius  »■ 
sterno-mastoid,  and  oth«ir  musiles  attached  to  the  occipital  bone,  t^^^ 
interference  with  aeni?ation  in  the  nock  and  parts  of  the  head,  wbic''     | 
are  not.  supplied  by  the  fifth  nerve.  ' 

The  extent  downwards  of  the  lesion,  its  vertical  extent,  is  thus  no* 
indicated  by  the  impairment  of  the  conducting  functions,  by  the  mo^^ 
or  sensory  paralysis  ;  to  ascertain  it  we  have  to  examine  tbefuncti*^^ 
of  the  cord  as  a  central  organ,  and  to  ascertain  how  far  they    &^ 
impaired  in  the  i>aralysed  region — to  examine  especially  muscul*^ 
nutrition  and  reflex  action.     The  state  of  muscular  nutrition  c»>s^ 
irritability  indicates  how  far  the  anterior  comua  are  injured.     IThe 
relation  of  the  several  groups  of  uiutfcles  to  the  cord  is  shown  in  *-bo 
first  column  of  the  table.     The  inle[j;nty  of  rt-flex  action  indicates  "tb^ 
integrity  of  the  reflex  loops,  and  the  study  of  the  superficial  reflexes  **** 
the  trunk  is  especially  in&tructive  in  this  respect.   The  series  of  rcfleJt*^** 
and  the  relation  of  each  to  tbo  cord,  are  shown  in  the  third  column    *** 
the  tabic;  the  muscle-reflex  contractions  are  printed  in  italics  in  'C-b® 
jKtsitioTi  whiirh  corresponds  to  the  centres  and  uerve-root-s  which    ^^^^ 
essential  for  their  prodtiction.   Excess  of  superficial  reflex  action  ii*'*^*^' 
cates  loss  of  the  cerebral  control  exerted  on  the  reflex  centres,  and  e-*^^' 
sideriible  excess  of  the  muscle-reflexes  implies  impaired  function  of  ■•^*** 
lowest  part  of  the  pyramidal  tracts,  and  generally  shows  the  existe***^ 
of  a  descending  degeneration  in  the  lateral  columns.     Reflex  acti*** 
iu  the  legs  may  be  abolished  for  a  few  hours  by  acute  disease      "' 
injury  above  the  lumbar  enlargement,  in  consequenee  of  inhibit*^*^ 
shock,  but  soon  returns  if  the  lumbar  centres  are  intact.     As  alrei*^^^ 
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'.220),  if  there  ia  no  return  of  reflox  action  or  mjotatic 
;tteir  absence  ttbows  tli^it  the  lumbar  region  is  involved  iu 
lesion;  secondary  extension  to  this  is  iadicated  hy  loss 
:iun  distiuctly  subsequent  to  tbe  onset.  If  such  loss 
mt  wasting  and  loss  of  faradic  irritability  in  the  luuscles 
bt  tbe  disease  in  tbe  lumbar  region  is  limited  to  the  poste* 

or  cornua.* 

|of  cliief  importance  is  that  dorsal  cord  disease,  the  most 

causes  no  persistent  loss  of  rcfiex  action  in  the  legs, 

»r  sQcb  I0H8  sperial  causes  must  be  sought. 

Uaions  interrupt  tbe  motor  jjath  to  the  muscles  on  the 

the  lesion^  causing  one-sided  palsy,  termed  "  spinal  heuii- 

^en  the  disease  is  so  high  as  to  affect  both  arm  and  leg, 

kplegia  "  when  it  is  lower,  and  affects  oue  leg  only.     There 

le  loss  of  power  on  the  opposite  side,  which  may  be  due 

^hter  damage  to  tbe  other  side  of  the  cord  (since  few  lesions 

tilateral)  or  to  damage  to  non-decussating  orre-decuRSnt- 

mversely,  tbe  |>araly6is  of  the  leg  may  l>e  incomplt'ie  wben 

arm  is  corapltfte,  owing  to  tbe  escape  of  tbe  fibres  for  the 

'OSS  lower  down  the  cord.     Sensation  is  affected  ou  the 

but  not  quite  up  to  tbe  level  of  the  lesion,  because  the 

i  of  the  sensory  tract  is  not  immediate,  but  occurs  some- 

tbe  entrance  of  tbe  nerves.     The  upper  level  may  vary  for 

IS  of  sensibility,  in  consequence  probably  of  the  level  of 

relation  to  entrance)  being  different  for  the  several  paths. 

one  side  of  tbe  lumbar  enlargement  often  affects  sensation 

le  side  as  motion,  because  it  damuges  tbe  sensory  path 

crossed.     In  all  cases  of  crossed  motor  and  sensory  para- 

■nsibility  of  the  muscles  diffc^rs  from  the  other  forms  of 

id  if  it  is  affected  ou  oue  side,  this  is  the  side  of  tbe  motor 

»t  of  the  cutaneous  anssthesia.f 

Ve«  have  been  met  with  in  wbicli  a  iranivene  leiiiua  of  tbe  dorsul 
ly  a  trannverae  conca«sion-ni}eUtU.  without  post  innrtcm  signs  of 
imation,  has  raased  a  penifltent  Ioks  of  rtflex  art'inn  in  the  legv.  lu 
bwerer,  thvri*  )iha  bet?n  nnt  ontj  loas  of  tbe  innacle-refltfx  action,  but 
in  reflexes,  a  clear  {ndication  of  an  ezoeptioiial  condition.  Moreover. 
I  been  lou  of  Tumdic  irritubiLity  anil  rapid  muticuUr  waatine- — in  xhort. 
ilea  all  the  iiHliruiions  of  a  lumbar  myelitiB.  The  meet,  protiRblu 
\  these  coaei  ia  tbit  the  desceuiluii^  det^eneratiou  of  tbe  pynitniilal 
I  more  tlian  usunlly  irritative  hi  nature,  so  as  practicully  to  iimouitt  to 
tou«  iriRiimiiifition,  and  tbat  tbis  bas  invaded  tbe  motor  structures  im 
ebau^e.  sufficient  to  abolitib  tbeir  function,  wilbuiit.  however,  destroy- 
U  In  oue  aucb  case  It  was  noted  timt  tbe  luinbur  ucrve  eleuienti 
|)r  irTNtMilar  in  >ispect.  For  a  difl'erent  chplanation  of  tbeae  oases,  see 
L-C).ir.  Trans./  181K). 

Ant  pointed  out  by  Brown-Sequurd  iu  bis  Impfirlaul  study  of  these 
tutn  ha*  been  expressed  as  to  tbe  fuct,  bnst-d  on  a  dctdil  tltnt  tb« 
f  employed,  recotrnition  of  posture,  is  signiticunt.  Kvperinicnts  on 
iaouki:^f»  ara  incoucliui?Ct  but  the  evidence  froin  cases  iu  man  is  very 
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The  crossed  nffection  of  cutaneous  senaibility  may  involve  all  formii 
of  scD»atiou  or  only  some  of  tbeui.  Sensibility  to  pain  is  tilmogl 
invariably  impaired.  The  temperature  sense  is  usually  affected  witb 
that  for  pjiin;  in  only  two  of  twenty  recorded  cases  (in  which  the 
affection  of  seuKibility  was  carefully  uoted)  was  the  sense  of  tempera- 
ture normal,  and  that  of  pain  impaired,  and  in  ueitber  of  these  ntn 
was  the  bensibility  to  pain  actually  lust.  Ou  the  other  band,  in  ondj 
third  of  the  canes  tactile  sensibility  was  unaffected,  and  in  about 
one  tenth  of  the  oases  it  was  impaired  on  both  sides. 

Cutaneous  sensibility  is  sometimes  impaired  in  a  zone  at  the  level 
the  lesion,  and  ou  the  same  side,  in  coUBequence  of  the  daiuuge  to  thai 
nerve-roots  enterinji^  the  cord,  ucd  above  this  there  may  bo  a  luUTovj 
bund  of  hypcrfesthesia  from  irritation  of  the  roots  at  the  upper  pai 
of  the  lesion.     On  the  side  of  the  lesion,  below  the  anaesthetic  xane« 
thfre  is,  in  most  cases,  a  remarkable  hypenesthesia,  corresponding  io' 
distribution  with  the  amesthesia  ou  the  opposite  side.    Paiuful  iuipres- 
sions  nre  felt  mimt  acutely,  and  even  a  touch  on  the  skin,  or  warm  or 
cold  bodies,  produce  pain.     The  cause  of  this  hypersesthesia  is  obscure. 
Both  it  and  the  opposite  loss  of  sensibility  may  last  for  twenty  yeazv. 
and  it  civunot  be  ascribed  therefore  to  any  irritation  by  the  morbid, 
process.     It  is  perhaps  due  to  an  altered  action  of  the  wri'bral  eeutrc« 
ou  the  opposite  side  of  the  brain.     There  is  much  evideuceof  an  inti- 
mate connection  between  the  sensory  centres  on  the  two  sides,  and  it  is 
conceivable  that  the  altered  functional  state  of  the  centre  ou  the  side 
of  the  lesion,  to  which  imiiressions  cease  to  come,  may  induce  in  the 
opposite  hemisphere  a  condition  expressed  as  hyperaesthesia.     The  con- 
dition may  be  thought  of  in  relation  to  the  peculiar  phenomena  of 
transfer  in  hysterical  hemiamesthesia. 

KeBex  action  is  increased  in  all  its  forms  on  the  side  of  the  lesioi 
but  the  increase  only  occurs  after  some  days.     At  fii*st  it  is  lessened  oi 
even  ubolisbeJ,  no  doubt  from  the  iuhibitory  iuHueuce  of  the  irril 
tion  of  the  morbid  process. 

The  side  below  the  lesion  is  at  first,  for  some  days  or  even  wet^ks, 
warmer  than  the  other,  the  diffi-Teuee  being  usually  alH»ut  a  degredj 
Pahrcuheit.     In  the  course  of  time  this  dificreuue  passes  away,  aD< 
the  side  may  even  be  colder  than  the  other. 

These  symptoms  may  be  shown  in  the  form  of  a  table : 


■troDg.  not  only  of  the  occurrence  of  th«  lof»,  bat  of  the  significance  of  the  test.  lm\ 
•nme  riwo.-,  moreover,  tlic  tnusclti  wt-re  tust'tibilive  to  prenure.  One  recorded 
iuKUnce  is  tlie  following^ : — A  ilnb  in  llie  dornnl  region  caused  lots  of  rutmaeoo*  sen- 
aibility in  thr;  rigbt  Ug  nud  niotur  paUy  iu  the  left.  On  tbix  left  Bide,  ou  whicli 
cuttiiteous  seDMibility  wait  iiormnL  t1ie  senile  of  jioitnrc  irna  ^iliboluioty  lost,  wbile  it 
Hn<  present  on  tlte  ri^'lit  liilie  on  wttieli  I'litMiieoas  seniiil'iHty  was  impiiired.  Tb« 
pntieut  ofUn  tlKU^hi  tbu  ler't  U'it  wji-»  rt«'Xitl  wlieu  It  was  extended.  Ultiniatvl>  this 
1«^  presented  dUliuct  fttttxy.     (Gilbert,  *  Arcb.  de  NcurologU-,'  1882,  p.  27&) 
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■t.  hf-periMthetm. 
^  SDiBstbevia. 

LESION. 

iKofiikm. 
Ne  itupuired. 

ft  firet   le*»eac(l,  tben 

• 

1 

Muieular  power  norniftl. 
LoH  of  »eiiBibilitv  ot  ekio. 
Muscular  i«Dse  Dormal. 
Reflex  Action  normul. 

Temperature    came    hs    that 
■buve  linoD. 

A  tlistribution  of  the  Bymptoms  varies  according  to  the 

Ition  of  the  lesion.     Their  relations  are  best  marked  when 

18  in  tbe  dorsal  region  of  the  spinal  cord.     When  it  is  in 

I  or  lumbar  enlai^ement  the  upper  limit  is  leas  distinct 

■  the  complex  representation  of  skin  and  muscle  in  the 
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•  of  disease  to  which  the  spinal  oord  is  liable  are  not 
luuprous,  but  those  whicli  are  conimori  present  several 
rhe  proL-oases  are  congestion  and  anemia,  haemorrhage. 
Mi»  degonoration^  and  growths.     Ha.*iiiorrhage  and  growthi 

whole,  rare.  Congestion  and  anseniia  play  an  uncertain 
troduction  of  symptoms  ;  their  influence  has  been  certainly 
y  some  writers,  and  perhaps  under-estimated  by  others, 
equent  lesions  are  infliLmmution  and  degeneration.  These 
es,  distinct  in  their  typical  forms,  blend  in  their  inter- 
ieties.  Inflammation  varies  much  in  character  and  course. 
^e,  in  sume  cases,  produced  with  -^jreat  rapidity^  in  other 
[tremeiflowness.  It  probably  commences  in  most  instances 
nerve-elements,  whicli  are  secondiirily  iuvolved.  Perhaps 
I  processes  in  the  nerve-elements  themselves  are  moat 
Wgarded  as  a  parenchymatous  infliimrnatiou,  analogous 
fch  we  know  occurs  in  the  tibres  of  tbe  peripheral  nerves. 
isx  cousittts  of  two  processes,  a  wastiug  of  the  uerve-strue- 
liud  flbres,  and  an  overgrowth  of  the  connectiTe-tissue 
rhe  latter  leads  to  the  condition  termed  selerosis.  The 
ten  given  to  it,  apparently,  because  the  process  is  one  that, 
;CLns,  increases  their  consistence.  In  the  cord  it  has  not 
effect.  The  newly-formed  connective  tissue  is  rarely  of 
Dnesn,  and  is  often  less  firm,  than  the  nerve-elemeuta  it 
D  sclerosis^  however,  we  must  distinguish  two  types.     In 
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one  the  proness  is  limited  to  structurcR  that  have  the  sanie  fanctiun ; 
the  process  begins  as  a  degeneratioa  of  the  nerve-elemeuts,  and  the 
overgrowth  of  the  connective  tissue  is  a  consequence  of  their  wasting, 
the  affection  is  essentially  **  parenchyoiatous/*  The  so-called  "se- 
condary degenerations"  are  of  this  chara'i^tcr ;  but  Biiuilar  changes 
are  often  primary,  and  affoot  the  structures  that  have  the  same 
function,  often  through  a  considerable  extent  of  the  cord.  Heaca 
they  are  tcnnetl  *' Bvstem  diseasos."  In  the  other  type  the  morbid 
changes  are  not  distribut*^d  according  to  function.  They  are  appa- 
rently random  in  incidence,  and  involve  adjacent  stru'^tures  in  coo^ 
sequence  of  contiguity.  These  bfgin  in  the  connective  tissue  and  m 
in  the  uerve-elenieuts,  which  suffer  secondarily.  They  are  essentially 
interstitial  processes.     Insular  sclerosis  is  an  example  of  thia  type. 


The  position  of  the  inleU  of  SL'terosis  lias  no  relation  to  the  fuuctiuu  of  the 
]mrtK.  au'l  may  invoWe  parts  of  adjacent  gtnicturea  that  have  no  comuion  func- 
tion. Areas  of  diffiiM  RclerofliH  arc  also  met  with  whieh  hari«  not  the  nl 
limitation  of  the  insular  form,  and  are  n*gurded  by  some  as  of  the  nature 
chronic  Siderotic  iiit^iitiunation.  If  such  a  lesion  issosituatod  as  to  in  voire  fibres 
that  undergo  sfrcond^ry  degeneration,  this  neccft^arily  I'eiiuItH  when  the  damage 
to  the  fibrex  in  siifKciently  great.  We  have  then  a  combination  of  the  mndo 
and  syftt«iuic  forms  of  sulerofiifl,  but  one  that  has  no  real  patltological  signi 
L-ance. 

There  nre,  however,  other  relations  hetwoen  the  two  typos  that  deae 
attention.  These  will  he  cuuHidt-TLHl  in  cuniiei'tiuu  with  the  special  morb' 
processes  that  present  them,  hut  a  brief  mention  of  them  here  may  make  so: 
facts  of  other  diseiwes  uiure  intelligible.  The  process  of  secondary  degeuerati 
and  secondary  sclerosis  varies  in  its  character,  presenting'  in  some  cAses  a 
greater  amount  of  vascular  distnrbunoe  than  in  uthers.  It  seems  to  partake  of 
the  character  of  the  lesion  caHsing  it,  as  we  have  seen  (p.  55)  the  process 
of  secondary  dvgoncmtion  in  the  nerves  may  do.  The  same  difference  is  acea 
in  the  primary  degenerations,  such  as  occur  in  tabes.  This  difference 
analogouH  to  that  which,  as  alrea*ly  desciibed,  occurs  in  some  varieties  ol 
multiple  neuritis.  We  can  indeed  see  the  difference  in  the  eye:  tabetic 
optic  nerve  atrophy,  in  ramt  cases,  presents  no  n\ff\\  of  inflammation,  while  in 
others  the  early  stajje  may  be  accompanied  by  distinct  slight  neuritis,  to  be 
seen  with  the  ophthalmoj<cope.  Secondly,  the  chronic  inllammutions,  with  the 
diffuse  liniitution,  extending  to  luljacent  structures  irresiwctive  nf  function, 
have  yet  ponietimes  a  marked  t4>ndency  to  he  hx'ali»>f  d  in  structures  of  definite 
function.  Thus  there  is  som^tinies  diffuse  scleviwtis  of  the  lateral  pyraTnidal 
tracts  and  inisterior  median  columns,  not  Hharply  limiteil  to  these,  and  yet  wit 
a  con-espondencp  and  symmetry  not  to  be  overhuiked.  Thus  the  two  proee 
tend  to  meet;  the  systemic  degeneration  or  sclerosid  to  be  diffuse;  t 
diffuse  inflammation  or  sclerosis  to  ho  systemic  ;  and  it  is  sometimes  a 
easy  to  suy,  from  mere  microscopic  exnmination,  to  which  clusn  a  lesi 
l>elongs.  liftjitly,  there  is  a  curious  fnct,  which  hiis  been  slrunj.'cly  overlook 
althongh  attention  was  first  called  to  it  by  Charcot— that  inflammati 
may  extend  from  a  prim.Try  lesion  alon<;  n  tract  th»t  undergoes  secundarv 
degeneration,  but  in  the  oppfisite  direction  to  that  of  the  degeneration.  It  U 
TCry  common  for  tl^e  infiammation  at  a  given  place  in  the  cord,  especially  that 
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extend  farthwt  along  certain  tracU,  irrespectWe  of  their 
,  and  in  some  case*  this  extension  oocurs  througli  a  con> 
fllent  of  the  cord.  An  ascendini^r  inflammation  limited  to  the  pjra* 
I  maj,  for  instance,  be  traced  throu;^h  several  segmeDta.  The  fact 
kt  the  neuroglial  elements  may  share  to  some  extent  a  difference 
I  between  the  6bre:i  of  difTcrent  tniotAf  and  it  may  easily  lead,  and 
■  led,  to  erroneous  conclmiions. 


ihe  spinal  cord  is  very  common.  Whenever  the  nerve- 
n  up  into  disconnected  glubulea  of  myelin,  separated 
a  sort  of  emiilBion,  the  conatstence  of  the  part  is  neci^s- 
ed.  Acute  inflaiumation  always  causes  such  a  breaking 
erre-fihres,  and  hence  inflammation  always  cauijes  softening 
effect.  The  separate  particles  are  augmented  by  leucocytes, 
e  abundantly  into  the  tissue.  TTltiraately,  connective-tissue 
e  formed,  which  increase  the  consistence,  it  may  be  up  to, 
yond,  the  normal  d<-f;ree.  In  a  very  chronic  inflammation 
ion  of  new  tissue  may  proceed  pari  passu  with  the  destruc- 
and  there  may  be  at  no  lime  much  diminution  of 
It  is  in  these  cases  that  it  is  difficult  to  draw  the  line 
iflauimation  and  degeneration. 

cb  softeniug  of  the  cord  occur  apart  from  inflammation  P 
lion  is  not  easy  to  answer.  In  the  braiu,  necrotic  softeniug 
moa  as  a  consequence  of  arterial  obstructiou — is  indeed 
form  of  softening.  But  in  the  spinal  curd  we  have  no 
the  occurreuce  of  necrotic  softening.  If  embolism  occurs, 
aively  rare.  The  course  of  the  vessels  does  not  favour  the 
H  a  plug  into  them,  while  the  vertical  couutpctiuu  in  the 
i|>inal  and  auastomotic  arteries  (see  p.  188)  will  prevent 
■pm  obstruction  in  the  central  system  unless  this  is  situated 
Biinal  vessels  of  the  grey  matter.  Arterial  thrombosis,  due 
pia  of  the  walls  of  the  vessels,  such  as  is  so  common  in  the 
Ibably  does  not  occur  in  the  cord.  The  arteries  are  smaller 
b  in  which  atheroma  is  mot  with  in  the  brain,  and  the  low. 
le  blood-pressure  within  them  involves  the  absence  of  the 
p  of  atheroma.  It  is  possible  that  8[x>ntaneous  thrombosis 
"imes  set  up  the  changes  that  are  now  regarded  as  those  of 
ammation  ;  and  such  a  lesion  has  actually  U^n  met  with, 
isolated  form,  and  we  huve  no  evidence  of  its  frequency. 
the  morbid  processes  to  which  the  cord  itself  is  liable,  it 
in  consequence  of  disease  outside  it.  It  mny  be  com* 
growths  springing  from  the  inemhranes  or  bones,  and  by 
inHammatiou  within  the  spinal  canal.  Compression  not 
degeneration  of  the  nerve-elements,  but  usually  excites 
mmatiou.  This  '*  compression-myelitis "  may  attain  a 
an  acuteness  out  of  all  proportion  to  the  causal  compres- 
membranes  may  bo  the  seat  of  hcemorrhage  which  com- 
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]>re88e«  the  cord,  or  inflammation  which  irritates  it,  even  when  the 
or^an  is  not  invaded  in  appri'ciable  degree. 

The  Beries  of  recognised  lesions  of  the  spinal  cord,  obTiouB  or  micro- 
scopic, does  not  by  any  means  exhaust  the  list  of  its  morbid  states. 
Changes  may  occur  in  the  nut.ritiDn  of  its  elements  interfering  wilh 
tbeir  function,  which  are,  and  are  likely  to  remain,  altogether  beyond 
our  means  of  detection.  Such  morbid  states  are  often  called  *'  func- 
tional diseases,"  but  when  prolonged  T-hey  are  probably  more  accumtely 
conceived  as  nutritional  diseases  (see  p.  1),  Derangements  ol 
function  that  we  can  regard  as  purely  such  are  few  and  rare.  But 
disturbances  of  function  may  l>e  due  to  organic  disease  in  some  other 
[tart  of  the  nervous  system,  and  they  mar  also  be  the  result  of  toxic 
agents. 

Lastly,  functional  action  in  all  organs  is  attended  with  inci 
bloo  l-supply ;  and  when  CK-essive,  the  vascular  disturbance  may  go 
on  to  a  condition  iudistinguiebable  from  inflammation,  with  escape  of 
leucocytes,  «fcc.  Thu  prolonged  eiperimenttil  stiniulation  of  8en8'>ry 
nerves  has  actually  produced  myelitis  in  the  related  portion  of  the 
cord. 

In  connection  with  the  general  pathology  of  diseases  of  the  spinal 
cord,  it  is  important  to  note  certain  general  facts  of  their  causation  : — 
(1)  Neuropaikic  dispoaiiion, — An  inherited  tendency  to  disease  of  the 
nerve-elemonts,  manifested  by  such  affections  as  epilepsy  and  insoaity. 
This  cause  is  chiefly  influential  in  produciug  the  structural  and 
nutritional  diseases,  beginning  in  the  nerve-elements,  and  especially, 
among  structural  diseases,  the  "system-degenerations,*'  as  they 
called.  (2)  ProloTUfed  mental  distress  sometimes  sets  up  degenenu 
tive  changes  iu  some  elements  of  the  cord,  esjiecially  in  persons  who  are 
predisposed  by  (1).  (3)  Injtirif, — A  severe  concussion  of  the  cord 
may  uauae  (a)  insJaat  grave  damage,  usually  ba-morrhage.  Or  (b)  it 
may  cause  no  immediate  effect,  but  symptoms  may  come  on  at  the 
end  of  a  few  days  aud  progress  slowly  or  rapidly.  Such  symptoms 
are  usually  due  to  iufldmiuation,  secondary  to  minute  spots  of  injury, 
too  small  to  cause  direct  sym[)toins.  Lastly  (c),  the  concussion 
sometimes  seems  to  pervert  the  process  of  nulritiou  in  the  nerve- 
elements.  Slow  symptoms  of  unpitired  function  may  result,  and 
these  may  progress,  until,  after  months  or  years,  there  is  actual 
structural  disease,  (4)  Exposure  to  cold. — Wet  cold  is  esjieciaUy 
effective.  The  most  frequent  effect  of  a  severe  exposure  is  acute 
inflammation,  but  habitual  expoKure  may  produce  chronic  inflamnia- 
tiou,  or  degenerative  disease.  The  exiiosure  that  is  effective  may  be 
general,  or  chiefly  of  the  feet  and  legs,  occasionally  oC  the  back.  (6) 
Toxic  aye^its  that  can  act  on  the  cord  are  numerous  aud  are  seen  in 
alcoholism  and  liilhvrism.  (6)  Other  diseases  may  also  induce 
morbid  changes  in  the  spinal  cord.  The  primary  malady  may  be  an 
Acute  speeitic  disease,  or  some  more  obscure  blood-state,  the  predao 
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mture  and  relatiouB  of  whicb  are  still  undecided.  It  is  probalile  that 
cvrtaia  blood-«titles,  due  to  an  orgauised  virus,  exuite  sonm  foriua 
uf  iaflanimatiou  of  the  cord  auU  of  its  meml^ratieti,  just  as  it  muy 
atise  inHammation  of  the  peripheral  nerves.  Septicjemia  may  excilo 
metiiugitiB.  or  even  abscess  of  the  eorU  itself.  Tubercle  is  common 
ou  the  membranes,  but  seldom  produces  inflammation.  Diphtheria 
oaj  cause  acute  changes  in  the  nerve-cells  and  nerve-roots.  Syphilis 
a  tL  very  frequent  cause  of  disease,  and  tuay  act  in  several  ways. 
Tbt*  demonstrated  mechanisms  arc  <a)  by  a  syphilitic  growth, 
eompreisiiig  or  inrading  the  cord,  and  (6)  by  chronic  syphi- 
litic meningitis,  damaging  the  cord  and  the  n^rve-roots.  But  (c) 
inite  and  i-hronic  inflammations  of  the  cord  are  often  met  with  in 
typKilitic  subjects,  and  have  been  thought  to  be,  in  many  instances, 
of  sjphilitio  origin.  It  i«  doubtful  whether  they  present  any  sypbi- 
btic  characters,  i.e.  any  histological  features  by  which  they  differ 
from  non-sypbititic  inflammations.  The  evidence  of  dependence  ou 
ifphilis  is  stronger  in  the  case  of  chronic  and  subacute  disseminated 
i&BammatioQ  than  in  the  ease  of  acute  myelitis.  Lastly  (d),  certain 
dei^aerative  diReaaos  of  the  cord  are  very  commonly  preceded  by 
iTfihilis;  one  of  them,  locomotor  ataxy,  so  frequently  that  a  causal 
nlaliou  between  the  two  cau  scarcely  be  doubted.  But  these  da- 
IjvDerutive  diseases  are  certainly  not  syphilitic  in  nature  ;  they  differ 
in  no  respect  from  the  similar  nioibid  processes  that  occur  in 
indiriditala  who  have  not  hud  tivphilis.  and  are  probably  the  couse- 

Kn  of  some  virus  left  l>ehiiu]  by  the  morbid  agency  to  which  the 

Ititutional  malady  is  due. 


The  outline  just  given  of  the  gpneral  pathology  and  etiology  of 
^9iA%*fS  of  the  spinal  cord  will  enable  ua  to  consider  the  last  element 
")  diagnusis,  the  nature  of  the  lesion.  The  seat  of  the  disease  is 
lodicat^l  by  the  combination  of  symptoms;  its  nature  can  only  be 
determined  by  considering,  separately  and  together,  several  other 
poiiit4: — (1)  The  way  in  which  the  symptoms  came  on.  (2)  The 
cauwa  that  can  be  traced,  taken  in  conjunction  with  the  known  efl;ei^!ta 
<>f  Uii>se  causes.  (3)  The  seat  of  the  disease,  taken  in  conjunction 
^ith  the  known  liability  of  certain  sLrnctures  to  certain  lesions.  The 
nioit  important  of  these  elements  is  the  mode  of  onset,  and  the  other 
uidic&tions  should  only  be  used  in  strict  subordinatiou  to  this. 

^0  time  occupied  by  the  onset  of  the  dic^ease  is  thus  the  first 
<^lotuent  in  the  pathological  diagnosis.  Bv  "time  of  onset "  is  meant 
the  (tcriod  that  elapses  between  the  actual  commencement  of  the 
'J^iiiptoms  and  their  attainment  of  a  c<:>nsiderable  degree  of  intensity. 
"  *=  may  divide  the  chief  modes  of  onset  into  five  classes,  and 
^"^'ttHfy  the  most  couimuu  lesions  in  relation  to  them,  in  the  folio  wing 
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DUIAU. 


OSSBT. 


DlBXAAI. 


1 


Suddem 

(few  luiDntes) 
AcmU 

(few  houn  or  dayt) 

fSubatmU 
(niie  to  si  I  we«k>) 
SubeAronic 
(nix  weeks  to  six  months)^ 
■  Ckronie 
[^     (uioro  than  six  months) 


Vnscalar  leuooi. 
Inflftmmation. 


negcnention, 


A  lesion  of  Budden  occurrence,  the  symptoms  deyelopiug  in  the 
course  of  a  few  luioutes,  is  almost  alwavs  vascular,  commonly  bsmor- 
rbage,  sometimes  perhaps  vascular  obstruction.  But  a  vascular  lesiou 
may  occupy  a  somewhat  longer  time  in  development — a  few  hours  or 
days.  In  acute  and  subacute  iuflammation  the  symptoms  come  on  in 
the  course  of  a  few  hours,  a  few  duys,  or  a  few  weeks.  Subacute  and 
chronic  inflammation  occupies  from  a  few  weeks  to  a  few  monthi. 
Degeneration,  iu  which  there  is  no  adequate  evidence  of  any  inflam- 
tiiatory  process,  occupies  many  mouths,  or  it  may  be  years.  The  sym- 
ptoms produced  by  tumours  which  invade  or  compress,  and  by  simple 
pressure  (iraumiitic  causes  excluded)  are  never  suddeu  or  very  acute, 
and  rarely  very  oUrouic,  the  time  occupied  by  the  development  of  the 
symptoms  varyiug.  according  to  the  nature  of  the  cause,  from  a  fort- 
night to  six  mouths. 

It  is  necessary  to  consider,  however,  not  merely  the  whole  time 
occupied  by  the  develojntieiit  of  the  disease,  but  also  the  uniformity 
of  its  course.  Two  or  more  morbid  processes  may  concur.  An  initial 
myelitis,  fur  itibtauce,  may  lead  to  a  aoLuudary  defeneration  ;  and,  on 
the  other  hand,  in  degenerated  tissues,  suddeu  vascular  lesions 
occasionally  occur.  Pressure  produces  local  myelitis,  which  may  be 
independent  of  the  pressure  in  its  development,  and  have  an  aoute  or 
subacute  onset.  The  whole  course  of  the  disease  must  1*e  ascertained 
bt^'fore  an  inference  is  drawn,  and  the  possibility  of  a  double  process 
must  always  be  kei>t  iu  view. 

The  onset  and  course  of  the  symptoms  thus  sometimes  enable  us  to 
decide  at  once  that  a  lesion  is  of  a  given  character,  as  that  one  which 
oceurfl  instantly  is  vascular,  or  that  one  which  takes  years  for  its 
development  is  degenerative.  More  frequently  they  enable  us  to 
exclude  certain  morbid  processes,  and  to  restrict  the  possible  lesion 
to  two  or  three  forms.  For  instance,  a  lesiou  whii-h  comes  on  in  the 
course  of  a  few  hours  must  be  either  vascular  or  luflammatory. 
Between  these  we  have  to  decide  by  attention  to  other  indications. 

In  actual  diagnosis  it  is  convenient  to  consider  next  the  indication 
afforded  by  the  imsitlou  and  di-itiibution  of  the  disease.  We  consider 
what  diseases  occur  iti  this  situution,  and  then  which  of  them  have 
the  mo<ie of  on.seL  that  has  bpen  ascertained.  Thin  indication  involves 
a  knowledge  of  the  various  diseases  and  their  seat.  The  most  important 
consideration  is  that  a  wide  range  of  symptoms  nf  uniform  character 
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incficatw  the  affection  of  a  dt»finit*  sjstem  of  stnicture,  and  in  moRt 
iostAQc-eA  a  disease  commencing  in  the  nerve-elements,  and  if  iho 
«&iH  be  chronic  we  may  feel  aare  that  it  ia  a  degeneration.  On  the 
(tberhand,  the  iuvolveraent  of  many  funcMons  sujjfgestfl  a  random 
]>nM*efls,  such  as  inthimiiiation  or  pressure.  But  this  indication  ia 
iivAva  to  be  subordinated  to  the  mode  of  ouset.  Thus  the  limitation 
to* single  structure  does  not  exclude  inflammation:  this  may  affect, 
for  instance,  the  anterior  grey  matter  only,  and  cause  corresponding 
■Ttoptoms. 

Th^  ftvmptoma  may  indicate  a  morbid  process  limited  to  one  half 
of  the  cord,  but  thia  does  not  materially  modify  the  diagnostic  method. 
Almost  any  process  may,  in  rare  cases,  be  thus  limited.  System 
•ir^oerations  and  acute  inflammations  are  least  frequently  unilateral, 
loil  they  never  reach  a  considerable  degree  of  intensity  on  one  side 
rthoat  some  affection  of  the  other  side.  On  the  other  hand,  tumours 
ADtl  t()a  of  chronic  myelitis  are  often  one-sided,  and  still  more  often 
tffect one  half  of  the  <ord  first  and  then  the  other. 

ludieation  of  disease  outside  the  cord,  irritation  of  certain  nerve- 
tools,  causing  severe  local  pain,  often  precedes  the  symptoms  of  com- 
jiressiun,  and  is  an  important  aid  to  diagnosis.  It  showa  the  existence 
^ft  morbid  procoss  outside  the  cord  before  the  cord  is  involved.  But 
*e  c&unot  use  eren  this  indication  except  in  dependence  on  the  mode 
of  onset.  A  disease,  as  a  growth  outside  the  cord,  may,  as  we  have 
MS]i,Qot  only  cumpress  the  cord,  and  cause  slow  loss  of  power;  it 
tuvadte  inilammation  and  cause  rapid  palsy. 

the  laat  element  in  the  pathological  diagnoaia  is  the  detection  of 

&tiT  iafiuence  which  can  be  regarded  as  the  cause  of  the  disease  in  the 

■pinal  cord,  or  any  associated  condition  which  may  hidicate  an  active 

Bivrbid  procc'88.     We  have  seen  that  the  mode  of  onset  may  help  us 

*<>  limit  the  disease  to  certain  possible  forms  of  lesion  ;  the  distribu- 

^  of  the  affection  may  render  it  probable  that  it  ia  one  or  other  of 

^(iie  forms;  and  thu  detection  of  a  cause  and  the  knowledge  of  the 

*^hn  that  cause  produces  may  help  us  to  carry  the  diagnosis  still 

'''tber.     The  most  important  general  causes  of  disease  of  the  cord, 

^*°*^  die  processes  to  which  they  chiefly  give  rise,  have  been  already 

V'^^tioned.     The  causal  element  in  diagnosb  is  chiefly  an  application 

^  those  facta. 

"X^e  morbid  process  outside  the  spinal  cord  that  moat  closely  simn- 

its  disease  ia,  unquestionably,  parenchymatous  multiple  neuritis. 

«  diagnosis  depends  on  a  thorough  knowledge  of  the  varied  sym- 

ma  of  the  latter,  since  its  elements  vary  according  to  the  different 

nifetitations  of  the  disi-ase  of  the  nerves.  For  these,  and  for  auy 
tzkvral  diagnostic  principles,  the  reader  ia  referred  to  the  account  of 

t  disease. 

only  sure  ground  for  diagnosis  is  a  thorough  knowledge  of  the 

Tious  morbid  processes  and  their  symptoms  ;  and  the  only  safe  plan 
to  work  by  these,  from  symptom  to  seat  and  onset  to  nature, 
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DISEASES  OF  THE  VERTEBBAL  COLUXIF, 
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INJURIES   OF  THE  SPIXE. 

iBJDriee  to  tbe  vptiul  colamti  m&y  coamwt  ol  pnnetond 
(vbuJi'Deed  not  be  eoo«idered  hen*},  oonctutiou  (the  effects  of  vhich 
CD  the  cord  will  be  considered  Uter),  and  fnctarr  or  dtalMtttMn  of 
the  Tertebne.  It  nuty,  howerer^  be  tisefnl  briefly  to  defcribe  thp 
•ftltent  fefttoret  of  tbe  Ust  two  conditions,  their  relation  to  tbe 
the  cord  etutAins,  and  tbe  irmptoros  thus  produced. 


DlSLOCATTOir. 


Simple  disl/>cfltton  occurs  in  th*.*  cervical  region,  moct  fiequeuUy  ^ 
the  fifth  and  siith  rertebre.  It  msT  take  place  gnwiaallj  or  soddenljr : 
gradual  dispLicom««t  is  alwajs  secondarj  to  disease  of  the  booet; 
displacement  maj  occur  in  disease  or  from  Injorr.  The 
to  the  oord  is  nlwajra  greatcut  in  traumatic  displacement  of 
health/  bono*,  becausn  the  force  needed  to  produce  tbe  dialocstion  is 
much  gri'ater«  (he  di«placement  is  more  considerable,  and  the  effect 
an  the  cHnal  and  the  contained  cord  is  greater.  Displacement  mtMj 
occur  in  an/  dinction  :  it  usually  involves  both  vertebral  articulations, 
hot,  b  rare  oues.  it  is  oMi£|Ue,  involving  one  articulation  onlj.  The 
are  violent  lilows  or  fnils  on  tbe  head,  rarelf  radden 
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bead  while  a  weight  is  carried  upon  it.  The  symptoms 
»1  or  forward  of  backward  displacemetit  of  the  head,  bo 
bin  is  in  contact  with  the  shoulder  or  the  chest,  or  the 
ih  the  nape  of  the  neck.  There  is  also  irregularity  of  the 
pines,  usually  reiidily  detected.  The  cord  is  damaged  in 
,  and  the  STiopt'-^ma  are  those  of  a  total  traoayerse  lesion 
nation  of  the  luxation.  It  may  bo  merely  compressed, 
,D  cases  of  disease,  in  which  the  disphicement  haa  occurred 

force.  The  symptoms  of  paralysis  have  been  known  to 
in  such  a  case,  ou  the  reduction  of  the  dislocation.  More 
the  cord  is  also  bruised,  with  extravasatioQ  of  blood,  and 
myelitis  occurs  later.  In  such  cases,  if  the  patients  live. 
be  aottsthesia  or  hypenesthesia  below  the  lesion,  with  total 
f  the  limbs,  and  excess  of  reflex  action.  In  rare  instances 
las  been  completely  divided.  In  still  rarer  instances  of 
lacement  it  has  not  been  injured. 

of  the  transrerse  ligament  which  retains  the  odontoid 
\j  permit  the  latter  to  compress  the  cord,  arid  thus  to  cause 
ath.  This  often  results  from  sudden  suspension  by  the 
a  criminal  executions.  One  of  the  curiosities  of  surgical 
is  a  case  related  by  Petit  in  which  a  man.  playini^  with  a 
'b  child,  lifted  it  up  by  the  head,  and  caused  instant  death 
log  the  transverse  ligament.  The  father  of  the  child, 
t  the  moment,  stabbed  the  man  with  a  knife,  the  blade 
►asaed  in  between  the  first  and  second  cervical  vertebrae, 
i  spinal  cord,  and  the  man  also  fell  dead.  Rupture  of  the 
las  atpo  resulted  from  raising  a  heavy  weight  with  the 
ft  treatment  of  dislocation  ia  too  purely  surgical  to  be  de- 


Fbaotubb. 

^ases  of  the  bones,  weakening  them,  predispose  to 
Among  these,  one  is  of  special  medical  interest;  the  ver- 
Bcially  in  the  lumbar  region,  may  share  the  rarefaction  and 
of  the  osseous  tissues  occasionally  produced  in  tahes,  and 
y  slight  traumatic  influence,  a  blow  or  wrench,  may  cause 
The  fort-e  needed  is  often  so  slight  as  to  fail  to  cause  dis- 
<ir  other  symptoms  except  local  pain,  and  symptoms  may 
vene  at  a  somewhat  later  date.  Apart  from  disease,  the 
most  common  in  adults,  the  greater  elasticity  of  the  verte- 
in  in  children  giving  to  ihem  acomparative  immunity.  Its 
b!ow  or  fall  on  the  sjane,  or  sudden  forcible  flexion.  In 
rare  ca.seH  a  fracture,  usually  slight,  has  resulted  from  a 
bcular  exertion.  This  is  an  imporUnl  fact,  showing  that 
frxertion  may  injure  the  spine,  and  may  lead  to  symptoms 
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at  a  later  date.    Symptoma  of  such  injur/,  in  slight  degree,  are  not 
UDCommoD. 

Fracture  may  occur  at  any  pait  of  the  spiae.  but  is  most  frequent 
at  tbe  fifth  or  sixth  cervical,  and  at  the  last  dorsal  or  first  lumbur 
T«rtebrfle.  lu  the  dorsal  aud  lumbar  reg-ious.  tbe  bodies  are  broVfn 
iu  two  thirds  of  the  cases,  but  in  the  cervical  region,  tbe  arches  alooe 
are  fractured  in  one  ball.  Usually  there  is  a  displacement  of  the 
yertebral  coluinu  at  the  seat  of  fracture.  Karely  the  bodies  may  he 
crushed  wilhout  displuccmenl.  Tbe  diRplaceineut  of  the  bone  involTrt 
a  narrowing  of  the  canal  and.  usually,  compression  of  the  cord.  This 
may  also  result  when  the  arches  ouly  are  driven  in,  But  the  cord 
may  be  seriouslv  damaged  when  tbere  is  no  permanent  narrowing  of 
the  canal,  as  iu  Figs,  85  and  86.     Tbe  dura  mater  is  rarely  torn  except 


Fig.  85. — Fracture  ui  lU.  lii^t  himlmr  vertobrn,  dm.  Dam  mater.  Tbera 
wns  no  perinnnent  nitrrowing  of  the  cMnnl,  but,  nc¥ertliflr»p,  Ibe  vpiaal 
coni  WM  greatly  datnngeditt  the  ipot;  see  next  Bgure. 


by  a  splinter.  Blood  is  almost  always  extravasated  outside  the  dura 
mater,  often  in  considerable  quantity,  from  the  rupture  of  tbe  large 
veins  in  this  situation.  Tbere  are  usually  only  small  cxtraTasations 
in  tbe  pia  mater.  Tbe  cord  is.  in  most  cases,  bruiBed  and  compressed 
by  the  lower  fragmeut  (Fig.  87).  Sometimes  it  is  flattened,  and  it 
may  even  be  divided,  all  nerve-substauce  being  squeesod  out  of  the 
pia-matral  sheath  at  the  spot.  Id  the  case  sbowu  in  Figs.  85  aud  86 
the  cord  u.pi>parrd  to  have  been  rpHt  longitudinally  at  the  spot,  per* 
haps  by  the  nerve-force  of  the  concussion.  It  is  very  oonimon  to  have 
local  myelitis,  opposite  tbe  fracture,  without  any  permanent  narrowing 
of  the  canal  or  compression  of  the  cord,  the  inflammation  seems  to  bo 
the  direct  result  of  the  concussion.  Blood  may  be  extravasated  into 
the  bruised  part,  sometimes  in  minute  spots,  sometimes  in  larger 
hamorrhages,  and  even  into  the  central  canal.  These  changes  are 
usually  limited  to  the  spot  directly  damaged,  but  secondary  myelitis 
mar  be  set  up,  and  sometimes  extends  beyond  the  contused  area.     It 
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pjo.  Hi], — Spinal  ■  oril  .Jiiin«gpd  by  the  fnictarft  shown  in  Fig'.  85.  The  element! 
0/ tltcc-triil  it«(  If  'ire  cli.iuij^i!*!  iH'vond  the  [Mtsibilily  of  idenlificutioa.  Thcaictinding 
•Hrrnvmliun  i*  •bown  in  V'ik.  74. 

Kio.  87.— Fracture  of  the  body  of  lb«  fifih  dornl  rertebM  ADd  of  iU  procwwMi. 
{Ai%a  Ovrlt.) 

►T  eron  extend  through  the  whole  Ipngth  of  the  cord  below  the  ra- 
iry^and  then  its  central  functions  are  abolished  (see  p.  228).  lu  casea 
tome  duration  the  usual  ascending  and  descending  secondarv  de- 
^tiona  are  also  found.  It  is  iniporlnnt  to  note,  moreover,  that 
Koondary  degenerations  have  sometimea  the  irritative  character 
aIi^j  described  (p.  229,  note)^  and  that  an  ascending  inflammation 
tt&a^  fur  a  short  distance  above  the  lesion  l>e  limited  to  a  tract  that 
^Ageicmteis  downwards  (see  p.  232).  Fig.  74,  p.  177,  represents 
••eiions  of  the  cord  from  the  case  of  fracture  figured  above.  Occiw 
■*«aillr  the  injury  leads  to  sccondiirj  caries  of  the  bone,  with  all  its 
<*aftH>qaencea. 

StMnoMs. — Three  daasos  of  symptoms  result.    (1)  TheIo<'Al  indica- 
**Wt»of  the  injury  to  the  spino.     (2)  Th(.'re  may  be  certain  nervous 
rms  not  distinctly  due  to  the  damage  to  the  cord.     One  of  these 
l»ra]  shock,  which  may  be  so  great  as  to  entail  transient  loss  of 
outness.     Vomiting  occasionally  occurs.     Tbera  is  great  pain  in 
m  of  the  fracture,  rendered  very  int<»n8e  by  pressure,  and 
tiating  along  the  nerves  which  come  from  this  part,  the  roots 
Which  are  compressed.     In  rare  cases  epileptiform  convulsions  have 
^^owed  fracture,  usually  at  an  interval  of  some  days. 
3)  Symptoms  which  result  from  the  damage  to  the  cord,  and  con- 
in  paralysis  of  the  parts  below  the  injury.     Its  character  depends 
the  amount  of   damage.     If  this  is  considerable,  there  is  both 
>r  and  sensory  paralysis  up  to  the  level  of  the  lesion,  with  loss  of 
over  the  sphincters.     Reflex  action  is  lost  at  tbe  level  of  the 
^ion.and  the  examinatiou  of  the  trunk- reflexes  often  gives  important 
TOL.  I-  1^ 
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information  regarding  the  exr^tit  of  tbe  diimage,  when  tbis  is  in  tba 
dorRiil  region.  Below,  reflei  action  is  commonlv  in  excess,  unless  the 
centres  are  im|nured  by  descending  myelitis.  Sj^asmodic  twilohiu^ 
sometimos  occur  in  the  limbs  immediately  after  the  injury,  aceonv- 
p:inied  by  jjriapiam.  The  pains  are  severe  in  tbe  amis  when  the 
fracture  is  opposite  the  cervical  enlargement,  and  in  tbe  legs  when  at 
or  below  the  lumbar  enlar^fment,  8o  as  to  dama^  tbe  nerve- roi)ts. 
these  cases  there  may  Vo  nijiid  wasting  of  the  rausi-les*  with  loss  i 
electric  irritability.  Tlu-ro  is  usually  at  first  incontinence,  afterwards 
retention  of  urine,  but  the  former  is  persistent  if  the  lumbar  cent 
are  damaged.  Cystitis,  bedsores.  Ac.  may  8uj>ervene.  Ultimate 
if  the  damiige  is  above  the  lumbar  enhirgeraent  and  the  patiout  liv 
there  miiy  be  increased  uiyolafic  irritability  in  the  limbs,  progress! 
to  spasm,  so  that  spastic  paraplej^ia  results. 

Special  symptoms  result  when  the  injury  is  in  certain  parts  of  t 
spine.     Fractuieof  the/rfl/  two  cervital  vrriehrae  causes  instant  deat 
unless  the  displacement  is  very  slight,  and  even  then  there  is  immineni 
danger  of  further  displacement,  with  the  most  serious  consequence 
on  any  incautious  voluntary  movement.     With  slight  displacement 
persons  have  been  Vuown  to  live  for  weeVs,  and  then  die  from  seco 
darv  myelitis;  they  have  evt-n  recovered  altogether.     Now  aud  the 
thereis  nocomprrsfiion  of  the  cord,  alt liough  there  is  distinct  dis2>laee- 
ment,  even  sufficient  to  be  recognised  in  the  pharynx  (Lejideu),     In 
such  &  case  death  has  resulted  at  a  later  period  from  caries.     Tbe 
characteristic  symptoms  are  local  pain,  increased  by  all  movenien 
(which  are   rendered    almost   imjKtssible),  disphieement,  aud   spii 
symptoms.     The  latter  may  be  sli;^'ht — merely  difficulty  in  breiithing 
or  swallowing — or  considcralr>le,  and  involving  the  trunk  and  limbs 
Sometimes  there  is  hyper]>yrexta.     Not  more  than  one  case  in  fif 
recovers. 

Middle  Cervical  Verlrbrje. — The  third,  fourth,  and  fifth  vertebwe 
most  frequently  fnictured.  When  the  injury  to  the  cord  is  consider 
able,  death  usually  occurs  very  rapidly,  Inifause  the  roots  of  tbe 
phrenic  nerve  are  involved,  the  intercostiils  being  necessarily  paralysed 
with  the  parts  below.  In  some  eases  iherf  is  little  immediate  displa 
ment,  and  the  Bvmj^toms  are  slight  until  further  displacement  urci 
in  some  movement.  Thus  a  man  who  hud  met  with  an  injury  of  t 
kind  went  to  be  shaved  ;  during  the  proceeding,  his  head  was  turned 
one  side  liy  the  barber,  with  the  unexpfcted  result  of  causing  displ 
ment  of  the  fracture,  and  immediate  death.  When  the  fracture  is  at 
the  cei^^nco-dorttal  regio^i,  opposite  the  lower  part  of  the  cervical  en- 
largement, the  arms  frequently  escape  at  first,  the  early  paralysis 
being  confined  to  the  Icgg  and  muscles  of  the  trunk.  Kespiration  is 
diaphrai^matic  only.  After  a  few  diiys  the  anna  become  involved,  but 
their  paralysis  is  often  partinb  affecting,  for  instance,  only  certain 
niuscles.  as  the  extensors  of  the  hand,  and  it  is  often  accompanied  by 
local  spasmodic   moTementa.     Movements  and  pressure  cause  pain. 
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there  is  lo.'al  muscular  rigi'lity.     llie  bcatl  may  be  iu  normal  or 

hi  abuormal  |>osition.     Vaso-motor  tlisturbance  in  the  faeo  and  general 

l»T|fqivrtfxia  bave  been  observeU. 

In  Imcture  of  the  dorsal  verlehrm  (2 — 11)  ibe  arms  pac.i|>e,  tbe  legs 

jtaralvseti,  und  tht*  trunk-muscles  up  tu  the  h*'ight  of  tbe  lesion. 

pain  in  tbe  trunk  may  be  very  severe.     Tbi-rc  is  byperwatheaia  or 

stbesia  in  the  j-artH  below.     The  refli'X  action  in  tbe  legs  is  exoes- 

re;  tbat  in  the  trunk  is  abolislied  at  tbe  level  of  tbe  lesion.     Tbe 

dorttal  and  first  lumbar  vertebrae  are  fractured  more  freqiieutly 

ibo  others,  and  there  result  paralysis  of  the  legs,  complete  or 

iLir,  ftfiffere  pains,  tingling,  &c..  sometimes  followed  by  hyper- 

or  loss  of  sensibility,  and  liy  nipid  disiurbance  of  untrition, 

the  muscles  and  tbe  skin.     In  i'raeture  of  the  lower  lumbar 

the  symptoms  are  oft^n  sli^rht ;  below  the  extremity  of  the 

>«!  tbe  nerves  occupy  a  smaller  space  iu  the  canal,  and  so  may  escape 

ipHftsioD  by  a  moderate  diaptacement.    If  tbey  suffer,  the  fru^rtured 

tinite  very   slowly.     A  false   joint  is  occasionally   formed. 

myelitic  and  its  consequences  are  frequent  causes  of  death 

'ttarariuble  period  after  the  iujury. 


CARIES  OF  THE  SPINE. 


Cuies  of  tbe  bones  of  the  spine  is  a  frequent  cause  of  paraplegia. 
Ilijoften  termed  '*  Pott*s  disease,**  from  the  Erjglish  surtjeon,  Percival 
Pott,  who  first  described  it  (in  1779)  as  a  cause  of  paralysis. 

CiiTBBS. — Males  are  said  to  be  rather  more  liable  than  females. but 

ttiedifftTenoe  in  sexual  incidence  is  not  great.     It  is  more  common  in 

[•tlMhood  (after  three),  and  next  in  early  adult  life,  but  it  may  occur 

Mioyage,  and  is  perhaps  more  common  in  the  second  hiilf  of  litV  thttn 

*D/ other  scrofnIoiLS  lesion.     I  have  known  it  comtuen/'e  at  fifty,  and 

im  been  met  with  as  late  as  seventy     It  is  distinctly  a  mMuifesta- 

ioQof  tbe  tubercular  and  scrofulous  diathesis,  and  evidence  of  such 

ibmtance  i«  to  be  traced  in  most  cases.     Occasionally  the  sufferer 

(iiMelf  presents  such  indications,  lung  disease,  Ac,  or  caries  of  other 

IM.     It  occasionally  develops  simultaneously  with  other  signs  of 

gvnenil  tuberculosis.     Injuries  seem  frequently  to  oxcite  the 

mischief  in  the  spine,  as  tbey  certainly  do  aniilogous  bone  dis- 

^whnre,  in  those  who  are  predisposed  ;  possibly,  sometimes,  in 

ly  persons.     Falls,  blows  on  the  back,  and  severe  strains  are  the 

frequent  traumatic  antecedents.     The  last  may  act  by  straining 

ligaments  and  setting  up  inflammation,  which  spreads  to  the  bones 

jctly  or  through  the  iuvertebral  cartilages.     There  is  usually  an 

t«rTal,  Bometimes  of  many   mouths*  between  tbe  injury  aud   tJie 

'^Snite  symptoms  of  boue  disease. 
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Other  cauaos  be-ides  acrofulous  disease  have  occasionallj  been 
known  to  cause  breaking  down  of  the  bodies  of  tbe  rertebne  with 
angular  curvature  and  all  ita  consequences.  Soft  growths  io  the 
B|>inp,  and,  in  rare  castas,  syphilitic  fonnations  bare  had  the  same 
effect.  Osteitis,  due  to  extension  from  adjacent  inflammation,  is 
a  rare  cause ;  thus  caries  of  the  oorrical  spine  has  been  secoa- 
darj  to  a  primary  retro  pUarrngeal  abscess.  The  disease  sometimes 
follows  septiccemia,  probably  iu  consequence  of  a  secondary  septicemic 
abscess  iu  the  bone.  Tbis  was  the  case  in  a  auri^oon  about  nixiy 
years  of  age,  in  whom  symptoms  of  blood-poisoning  followed  bji 
injury  to  the  ankle.  They  were  succeeded  by  paraplegia  of  rapid 
onset,  and  this  by  the  development  of  angular  curvature  in  the 
lower  doi-sal  region.  In  a  large  number  of  cases  no  exciting  cause  can 
be  traced 

Patholooical  Axatomt. — Tbe  changes  in  the  bones  need  not 
detain  us.  since  they  belong  to  surgical  pathology,  except  in  so  far  as 
they  lead  to  damage  to  tbe  cord.  There  is  inflammation  of  the  bodies 
of  the  vertebra),  and  of  the  intervertebral  substance,  ol'ten  atflrst  with 
enlargement,  afti-rwards  with  breaking  down  of  the  substanco  of  the 
bone,  which  gives  way  uudt^r  tbe  pressure  to  which  it  is  exposed,  so 
that  deformity  of  the  spine  results.  Products  of  inflammation  and 
destruction  of  tissue,  more  or  lesa  purulent  in  character,  accumulate 
either  inside  the  canal  or  outside  the  vt^rtebriil  column.  In  tbe  latter 
situation  they  are  incrcaRed  in  quuntily  by  the  indammation  they 
excite  and  the  well-known  forms  of  absi'ess  result. 

Within  the  canal  the  inflammatory  products  have  a  firmer  con- 
sistence. Although  the  iiiHtiutmatiou  extends  to  the  loose  cellular  and 
adipose  tissue  between  the  bone  and  the  dura  mater,  and  often  to  the 
dura  mater  itself,  it  baa  little  fc»*ndency  to  spread  as  a  purulent  menin- 
gitis, or  even  to  penetrate  the  dura  mater,  the  outer  layer  of  which 
becomes  irregularly  thickened  in  the  neighlwurhood  of  the  disease 
(see  Pig.  89),  while  the  inner  aurfacfc?  of  the  nn*mbrane  ri'muins  normal. 
The  firm  consistence  of  the  inflammatory  products,  often  caseous  in 
character,  is  an  important  pathological  feature,  because  this  material 
is  so  often  the  agent  by  which  the  cord  is  compressed. 

The  displacement  that  results  from  the  disease  varies  according  to 
the  extent  and  character  of  the  disease  Occasionally  there  is  simply 
a  lateral  displacement — one  spine  is  a  little  to  one  side  of  that  above 
it.  More  commonly  the  collapse  of  the  bodies  leads  to  "  angular 
curvature,"  the  spinal  column  is  bent  forwards  at  an  acute  angle,  and 
one  or  two  vertebral  spines  are  much  more  prominent  than  the  others. 
There  i»*  often,  however,  a  less  abrupt  K*nd ;  tlie  curvature  may  ex- 
tend over  four  or  five  vertebne.  Less  commonly  one  spine  projects 
more  than  the  others  within  any  cui'vature. 

The  nerves,  as  they  pass  through  the  membranes  and  intervertebral 
foramina,  are  irritated  by  tbe  inflammation,  and  often  compressed  by 
the  thickening  of  the  dura  mater  which  sheaths  iheui  by  the  bone» 
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p6i«siQg  hy  tbe  seut  of  compivBDion  may  also  suffer  from 
hx>wittg  of  tJie  canal.  Tbej  may  be  foiiad  red  and  swollen,  or 
{en  and  grey  Tbey  may  he  damaged  wbcu  tbe  cord  in 
\,  or  but  little  aH'evted  when  this  ib  compressed. 
,  damage  to  tbe  spinal  cord  depends  on  tbe  seoondary  conse* 
^  or  tbe  caries,  and  is  variable  and  uncertain  iu  both  occurrence 
karacter.  The  luechauism  of  the  damage  is  twofold — comprussion 
kfiammation.  Tbe  relation  between  the  two  is  considered  more 
tn  a  subsequent  chapter  ("Compression  of  tbe  Spinal  Cord"), 
compression  may  be  attended  by  chronic  inflamnitLlion,  secon- 
ftot  only  in  character  but  in  course,  or  by  au  acute  inllummatioa 
I  proportion  to  the  oom- 
pD,  alike  in  dc^^'ee  of 
rty  and  in  rapidity  of 
Ipment  It  is  impoi'tant 
cognise  these  differences, 
bechanism  of  compri-ssion 
I.  Tbe  most  frequent  is 
ollection  of  inflammatory 
lets  outside  theduni  luater 
bs  thiL-keningof  tbis  mem- 
t  LeM  commoulr  the  cord 
|lpreMed  by  tbe  displace- 
1  of  the  bone,  or  by  f  rag- 
I  of  bone  tbat  are  pushed 
he  canal.  Often  botb  tbesc 
I  are  iuHuential*  as  in  the 
tbown  iu  Fig  88.  iu  which 
Nnpressioo  (at  s)  is  between 
loed  bone  in  front  and  iu- 
»atory  products  (a)  behind, 
ibly  an  intlammiitory  swcU- 
ir  abbcefls  of  the  bone  ia 
iimefl  the  mechanism  of 
ressioDj  since  the  signs  of 
ore  have  disHppeared  when 
|M«iB  has  formed  outside 
Ine^oreTen  when  dt-formity 
ime  on — the  breaking  down 
i  bodies   having   relieved   the   compression  produced  by  their 

tPTOXS. — Caries  of  the  spine  causes  symptoms  of  three  classes- 
kose  of  tbe  bone  disease;  (2)  the  efTectaof  damage  to  the  norve- 
S  (3)  those  due  to  the  changes  in  the  cord  itself.  Only  the 
toms  due  to  the  damage  to  nerves  and  cord  come  within  the 
il  province  of  this  book,  but  the  bone  svmptoras  are  of  much  im- 
nce,  asoD  them  the  diagnosis  of  the  cause  of  the  nervous  symptoms 


FlO.  AS. — Cariet  of  the  Rpitip,  niiil-Hor«ni 
rv)!ion.  The  ipinnl  cord  is  mut  h  iiiir- 
r(i«ed  niitl  discolnurid  nt  s  fnim  c-nn- 
proHition  lietweon  tlic  diKplnei'd  boiie  und 
a  mBU  ol  inthimmittory  product*,  k, 
ontjiide  the  diirtt  mHt^r,  i>  u,  the  intu-r 
Riirfucp  of  which  is  uornml..  (After 
Lejdon.) 
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often  depends.     It  is  tbis  which  gives  the  subject  its  high  medir.>«l 
importance,  and  brings  the  B^'uiptuum  and  reco^itiun  of  boae  diaeua 

into  the  province  of  practical  iiedicine. 

Siftuptoms  of  Bone  Diseaee. — The  first  is  pain  m  the  spine,  ohiefl/ 
fflt  at  the  affected  spot,  increiised  by  movement,  and  eBjfeciiill/ 
hy  pressuru  on  the  bone.  The  local  tenderness  in  a  ver/  importaut 
xigu.  It  is  elicited  botb  by  direct  prestiure  on  tbe  spine  and  by  lat4*ral 
pressure;  if  they  are  ^nvspeil  and  pressed  to  one  side  considerable 
pain  is  usually  produced.  Nevertheless  tenderness  is  occasionally 
absent,  not  only  in  oases  of  slight  character  and  doubtful  uuture,  but  also 
in  which  paraplegia  has  come  on  some  time  after  local  curvature.  The 
increasL'  of  pain  by  raovemeui  is  greatest  when  the  disease  is  in  the 
more  mobile  parts  of  the  vertebral  column,  especially  when  it  is  in 
the  cervical  region.  Movcmeat  of  the  bead  occasions  [taiu.  and  there 
is  an  instinctive  fixiition  of  the  beuxl,  which  is  sometimes  inclined  to 
r^;bt  or  left,  teas  commonly  backwards.  It  may  thus  produce  the 
aspect  of  torticollis,  which  differs  from  tliat  due  to  muscular  coutmc- 
tion,  in  that  tbe  8LemO'ma.si<)id  is  tense  on  the  side  towards  which  the 
head  is  tumed»  the  muscle  being  simply  stretched  by  the  deviation  of 
the  hi*ad. 

Tbe  deformity  of  the  spine  is  a  later  symptom  than  the  tenderness, 
and  usually  comes  on  gmdually.  Its  characters  have  been  already 
described.  It  is  often  absent  when  tbe  disease  is  in  the  cervictU 
region.  In  this  part  there  is  usually  another  symptom — thickening  of 
tbe  tissues  about  the  bpiiie,  which  is  rare  in  otber  partB,  In  any 
r»'giou  an  abscess  may  form  in  tbe  neighbourhood  of /the  disease. 
Ttiose  which  come  backwards,  or  descend  to  tbe  gro^  by  the  paoaa 
muscle,  can  be  recognised  eiienmUj.  Those  iha.t  (fttia  in  front  of  tbe 
diseased  verlebne  may  give  ri&e  to  symptomsjisit  are  puzzling,  if  the 
existt'uce  of  6]unal  caries  is  nut  known.  Thus  a  retropharyngeal 
abscess  may  cause  difficulty  of  deglutition,  and  one  in  the  dorsal 
region  may  cause  bymptoms  of  cesopbageal  obstruction. 

Increased  pain  and  tenderness  in  tbe  vertebral  column  often 
precede  the  indications  of  damage  to  its  contents.  Tbe  syuiploms  due 
to  intorfereiicu  with  the  iitnTve-roots  are  very  variable,  and  may  be  severe 
or  abseut ;  usually  tbey  are  mi^derate  in  degree,  and  consist  of  motor  pain 
along  the  course  uudin  the  distribution  of  thenervestbat  emerge  at  the 
affected  region,  often  by]>ersesthesiaof  correspoudiug extent,  sometimefi 
with  spots  of  auDisthesia.  There  is  also  muscular  weakness  and  some- 
times muscular  wasting.  These  symptoms  are  more  fully  described  in 
the  chapter  on  '*  Slow  Cumpresisiou."  Here  it  may  suffice  to  say  that 
they  are  conspicuous  only  in  the  minority  of  the  cases,  and  chiefly  occur 
when  there  is  pachymeningitis.  Tbe  motor  symptoms  are  moat  marked 
when  tbe  disease  is  in  the  cervical  region,  and  the  nerve-roots  for  the 
muscles  of  the  arms  are  damaged,  since  sli]i^ht  and  limited  impairment 
ifl  more  readily  recognised  in  tbe  arms  than  in  tbe  trunk.  If  tbe  diseane 
is  in  the  highest  part  of  this  region,  the  pains  may  be  referred  to  the 
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^ut,  lltrrpps  soster  has  been  occasionally  met  with  aloug  tbe 
of  the  irritated  nerves.  Spasmodic  cuutructiun  in  tbe  uiukcK's 
by  the  affected  roots  is  extremely  rare  in  eases  of  curies 
action  is  abolished  tu  tbe  affected  parts,  and  the  change  in  the 
ipeificial  reflexes  of  the  trunk  sonietiuies  gives  important  diuj^ostic 
>nnaiion.  Disease  of  the  lower  cervical  roots  may  cause  B\ni)>tomB 
deranged  action  of  the  sympathetic  ou  that  aide  of  the  bead,  ooca- 
laUy  shown  in  the  pupil,  more  often  in  the  Teasels.  I  have  seen 
UAtent  sweating  ou  one  half  of  the  forehead  from  this  cause. 
Th(*  sjMuptoms  of  iuterference  with  the  functions  of  the  spinal  cord 
•If  are  chiefly  due  to  impairment  of  its  conducting  power,  causing 
^sis  below  the  lesion.  As  tbe  disease  is  most  frequently  in 
|)art  of  the  dorsal  region,  paiulysis  of  the  h'gs  is  the  common 
But  the  symptoms  vary  in  their  characters,  according  not  only 
10  tbe  position  of  the  disease,  but  alsn  to  the  immediate  process  of 
damage  to  the  cord.  The  signs  of  caries  may  have  existed  for  years 
before  }>amlysi8  comes  on.  Angular  curvature  may  even  come  on  in 
nriy  childhood,  and  paralysis  not  till  adult  life.  More  commonly  the 
interval  tietween  the  two  is  not  long,  varying  from  a  few  months  to  one 
^r  two  years,  but  either  may  first  be  conspicuous.  The  catses  are 
aunufnius  in  which  caries  is  not  suspected  until  the  paralysis  leads  to 
toexaminutiou  of  tbe  spiue,  and  it  is  not  uncommon  fur  the  signs  of 
bone  diseaa«e  to  remain  equivocal  for  some  time  after  paraplegia  has 
dcTelopcd. 

Tiie  cord  sirmptoms  vary  much  in  their  mode  of  onset.  Usuiilly 
tlera  is  DO  exciting  cause,  but  sometimes  a  strain  of  the  back  or  ex- 
[vmre  to  cold  seems  to  excite  a  change  in  the  condition  of  the  bones, 
inconsequence  of  which  the  cord  suffers.  It  is  easy  to  conceive  that, 
»hra  tbe  conditions  are  favorable,  a  very  slight  strain  may  be  effec- 
bre,  even  as  slight  as  the  sneezing  in  the  case  mentioned  below, 
^beothe  cord  symptoms  have  commen(N?d,  they  may  develop  quickly 
orslovly.  As  instances  of  chronic  onset  miiy  be  mentioned  cases  in. 
*bich  the  symptoms  reached  a  considerable  degree  of  intensity  at  the 
^ot  nine  mouths,  four  months,  and  two  moitths,  after  their  com- 
BUiticeuient.  But  the  onset  is  sometimes  much  more  rapid;  in  one 
there  was  complete  paraplegia  at  the  end  of  three  weeks.  Some- 
it  is  still  more  acute,  and  in  such  cai^es,  when  there  is  no  corre- 
ling  change  in  the  bone,  acute  myelitis  set  up  by  slight  pres- 
wie  ii  probably  tbe  mechanism  by  which  the  cord  suffers.  Thus, 
m  one  patient,  a  child  of  three,  slight  weakness  existed  for  three 
^tetta,  and  then  the  power  of  standing  was  lost  in  a  single  night.  In 
i:hild,  aged  eight,  who  had  presented  for  two  years  iuditrations 
of  the  cervical  vortebraa,  the  power  of  moving  the  legs  wa« 
iiAthe  course  of  twenty-four  hours;  during  the  second  day  tbe 
*tm  became  paralysed,  and,  at  the  end  of  a  week,  the  right  arm. 
"*Tj  rarely  the  onset  is  instantaneous,  probably  from  sudden  dis 
|>Uc«Q)cat.     A  child  with  angular  curvature  was  walking  across  the 
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room,  when  she  fell,  and  on  being  lifted  up  the  legs  were  powerle*. 
The  more  rapidly  compression  oiicura,  the  slighter  is  the  amount 
necessttry  to  abolish  conduction. 

Both  legs  usually  suffer  together;  rarely  one  is  paralysed  before 
the  other  ;  very  rarely  one  leg  sufifers  much  and  the  other  little  or  not 
at  all.  Thus  in  one  case  angular  curvature  developed  in  childhood; 
at  sixtceu  there  was  an  attack  of  weakness  in  the  legs,  which  passed 
away  at  the  end  of  throe  weeks.  At  17i  tlie  patient  sprained  bis  back  ; 
paiii  iu  it  foltowed,  and  six  weeks  later  the  right  leg  gradually  became 
weak,  and  a  year  afterwards  presented  iutense  spastic  paralysis,  the 
left  leg  l>eing  very  little  affected.  He  ultimately  recovered.  An 
instance  iu  which  one  leg  bfcajue  affected  before  the  other  is  that  of 
a  woman,  forty-five  years  of  age.  who  buffered  from  puin  iu  the  spine, 
and  one  day,  when  walking,  sneezed  violently  three  times,  and  imme- 
diately felt  "  pins  and  needles  "  about  the  right  knee,  and  presently  in 
the  foot.  The  leg  became  almost  pi)werles8  during  the  next  three 
days.  A  fortnight  afterwards  she  felt  similar  tingling  in  the  left  knee, 
and  at  the  end  of  another  week  in  the  foot,  and  during  the  neit 
three  weeka  this  also  lost  power,  so  that  at  the  end  of  six  weeks  from 
the  onset  both  legs  were  motionless.  The  diagnosis  was  verified  on 
her  death,  six  months  later. 

The  characters  of  the  paralysis  in  relation  to  the  seat  of  tho  disease 
are  drscril)ed  in  the  chapter  on  "  Compression."  In  the  most  frequeot 
cases  the  dorsal  cord  is  d:inniged,  uud  whenever  the  compression  ts 
alwve  the  lumbar  enhirgemenl.  the  condition  of  the  legs  is  tliat  of 
"  si>a8tio  paraplegia."  If  it  is  situated  m  the  cervical  region  there 
may  be  musuuUtr  atrophy  in  the  arms,  sometimes  combined  with 
palsy  without  atrophy,  according  ti»  the  seat  of  the  disease.  When, 
as  is  eommoulv  the  case,  the  arms  suffer  from  damage  to  the  nerve- 
roots,  they  suffer  before  the  legs,  but  if  the  disease  is  so  high  up 
that  tho  arms  suffer  from  the  damage  to  the  cord,  the  legs  may  be 
paralysed  before  tlie  arms,  as  in  the  case  of  the  child  mentioned  above. 
In  this  case  the  muscles  of  the  shoulder  were  wasted,  the  disease 
being  at  tho  level  of  their  nerves,  while  the  forearm  muscles  were  not 
wasted.  In  this  case,  as  iu  others  of  viniilar  seat,  the  diaphragm  waa 
paralysed.  The  muscular  part  of  the  s]»iiial  accessory  may  be  in. 
volved,  and  the  po«er  of  supporting  the  head  may  be  almost  lost- 
Very  rarely,  from  the  disease  of  the  highest  cervical  vertebne,  other 
nerves  of  the  medulla  are  imj^iositeJ.  e«()eeially  the  hypoglossal  and 
the  fibres  of  the  spinal  accessory  for  the  palute. 

Seusory  aymjitoma  due  to  the  disease  of  the  cord  ar«'less  common  than 
motor  palsy.  The  onset  of  parajjlegia  may  be  pre'.eiled  by  subjective 
sensations  in  the  legs.  Dull  aching  pain  in  them  is  also  not  uncommon. 
Often  there  is  no  loss  of  seiiKation ;  in  other  eases  there  are 
various  degrees  of  h^ss.  Touch  or  i>ain  may  be  impaired  alone,  or 
there  may  be  ahRf>lute  loss  of  sensibility  uj)  to  the  level  of  the  lesion. 
Partial  loss  is  more  common.     Keflex  action  in  all  forms  is  excessive 
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the  disease  involres  tbe  lumbar  enlargement),  ati<1  great  excess 
Vf  tke  su{>erticml  reflt-x  action  is  a  common  and  im[x>rtant  feature. 
Thp  Wgs  are  often  cold,  and  sometimes  perspire  continually.  The 
iphincters  ate  often  affected,  sometimes  early,  but  they  may  escape 
«»i?D  wbere  there  is  complete  motor  palsy  of  tbe  legs. 

tmpliratiofu. — Among  common  comjflications  are  bedsores,  cystitis, 
»us  secondary  effects  of  the  bone  disease,  such  as  abscess,  looaJ 
icrofulous  disease  elseHhei*e,  and  general  tulicrculosis.     TuIiercnLar 
tumours    in    tbe   brain   occasionally   coincide   with    the   caries.     In 
^^ry  fterere  cases  peculiar  secondary  mischief  has  occurred  in   tbe 
•pimil  cord,  and  has  run  an  iudfpetiUent  course,  giving  rise  to  very 
Auomaloufi  symptoms.*     Thus  a  doHCeuding  myelitic  may  invade  tbe 
lusabiir  enlai^ement  in  its  entirety  and  altolish  it«  central  and  reflex 
f       *      ■•*.  causing  rapid  wasting  of   tbe  muscles  and  acut<?  trophic 
.  lu  the  bkiii.     InflanimHtion   may  aecrnd  tbe  pyramidal   trarta 

•md  ilius  paralyse  the  anns— nn  instance  of  the  strange  limitation 
of  tnHammation  to  functional  tracta  when  it  passes  in  a  direction 
opposite    to    secondary    degeneration.      Ascending    degeneration    of 
llie  posterior  median  columns   may  spread   to  tbe  postero-ext^rual 
colranmi,  and  cause  symptoms  of  ataxy  by  invading  root-fibres  at  a 
lijglifr  level.     Ataxy  may  come  on  as  the  power  returns,  when  the 
<li*o*«e  is  in  the  dorsal  region,  probjibly  by  damage  to  tbe  path  from 
U>e  muscles  to  tbe  Cvfrebellum.     Lastly,  myelitis  may  occur  in  dis- 
lated  foci  in  various  parts  of  tbe  cord,  and  even  in  tbe  medulla, 
^iflg  rise  to  scattered  symptoms  of  anonnilans  character, 
Coune. — The  bone  disease  mny  heal,  union  occurring  between  the 
^tined  tissue,  or  it  may  persist  with  continued  formation  of  pus,  or 
Wnv  become  quiescent  with  iKvasional  iK-riods  of  renewed  a<'tivity, 
Tbe  cord  mischief  is  influenced  by  tbe  htate  of  the  bone  disease,  al- 
though its  progress  may  be  to  some  eitvut  independent.     Thus  in- 
flaxumatiou  in  tbe  cord,  in  excess  of  tbe  compression,  may  sul^side  in 
•piteof  the  t-ontinuan'-e  of  the  bono  mis<;hief.     Pressure  on  the  cord 
Vtt^  ite  relieved,  altb<'Ugb  tbe  bone  disease  continues,  and  even  some- 
^■netaa  a  result  of  tbe  iucreaseU  l>rt'ulung  down  of  l>one  and  exit  of 
1^  ptta  hy  another  channel.     A  ca^e  is  mentioned  below  in  which  {tara^ 
^m  Ple^it  poased  away  as  angular  curvature  developed.     Hence,  there  is 
^B  "lo  stri»-t  correspondence  between  the  course  of  the  bone  mischief  and 
^F  ^^**^t  uf  the  cord  disease.     In   some  cttsea  the  paralysis,  motor  and 
•eniory,  |¥*rsiat8.     More  often  the  sensory  loss  passes  ftway,  while 
'^iotorparalvsia  remains,  usuaUy  as  spastic  paraplegia,  and,  in  severe 
^■*M,  fli'xor  spasm  comes  on  with  musiular  contractions.     Life  muv 
**®  prolonged  in  that  condition  for  years,  but  often,  in  sn^h  cases, 
oednores  form,  or  cystitis  leads  to  kidney  disease,  or  other  tuben^ular 
^Meaae  dt'Telops  and  leads  to  death,  or  the  lessened  respiratory  power 
'ndersan  attack  of  brom^hitis  fattil.     In  many  cases.  Again,  the  para- 
y  «ua  gradually  passes  away  even  when  tbe  compn-ssion  continues,  aud 
*  Svtf  Cliarcut, '  Lf^on*  tur  lea  Mai.  du  Sjst.  Ncrv.,'  toiu.  H. 
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the  cord  is  found  considerably  narrowed  if  the  patient  dies  from  soml 
other  cause.     It  is  possible  that  such  com[iressiou  ia  Boroetimes  pro^ 
ducod   slowly  without  impairment  of  conduction.     In  children   re- 
corery  occurs  fur  more   readilj   than  in  adults.      Even  in  adultiM 
however,  recovery  may  occur  from  palsy  that  has  lasted  for  more  thad 
a  year,  with  all  the  signs  o£  de^cendiu^  degeneration  in  the  cor^ 
amounting  to  severe  spastic  paraplegia.     Usually  rest  on  the  back  Ofl 
mechanical  supports  are  necesiiary  to  secure  recovery,  hut  it  occasiooJ 
ally   occurs  without   these   measures.     A  youth   acquired    an^nilar' 
curvature  at  sixteen ;  at  twenty  paraplegia  came  on  «Iowly,  and  pro- 
gressed, with  some  variations,  during  the  next  seven  years.     There 
was  then  absolute  motor  palsy  in  the  \e^,  and  sensation  was  lessened. 
He  refused  to  rest,  and  continued  to  follow  his  occupation,  which  was 
however  a  restful  one,  that  of  a  tailor  ;  he  took  cod-liver  oil  and  irooi] 
and  gradually  regained  nseful  power,  so  as  to  be  able  to  walk  about 
Suuii  a  case,  however,  is  exceptional. 

Belapees  sometimes  occur  in  cases  that  improve,  although  they  arft^ 
certainly  not  nearly  so  frequent  as  might  be  expected  from  the  nature 
of  the  disease.     In  the  majority  uf  cases  recovery,  once  obtained,  ii 
permanent.     In  a  minority  the  paralysis  returns  when  some  excitii 
cause  renews  activity  in  the  bane  diaetise.     The  tendency  to  relap 
and  possibility  of  repeated  recovery  are  very  strikingly  shown  by  tb« 
folluwin<^  case.     In  a  girl  of  fifteen,  paraplegia  developed  during  nine 
months,  slowly  at  first,  more  rapidly  tuwurds  the  end  of  that  tim< 
She  came  under  my  care  six  months  later,  having  been  unable  evei 
to  move  her  legs  for  that  time.     Bone  disease  had  nut  been  previoualjj 
suspected,  but  there  was  slight  tenderness  and  euc»ugh  lateral  irr^u* 
larity   of   the   lower  dorsal  spines  to  show  the  nature  of  the  caae. 
Best  in  bed  and  tonics  weie  soon  followed  by  improvement  j  in  six 
weeks  she  could  stand,  and  in  four  moniha  was  able  to  walk  well.     Aj 
she  gained  power,  angular  curvature  came  on,  prominence  of  the 
seventh  and  eighth  dorsal  spines.     Five  months  after  her  discbarge^^ 
she  fell  and  struck  her  back  ;  the  curvature  increased,  and  her  h 
gradually  became  weak  again.     Seven  months  after  the  fall  she  was 
readmitted,  unable  to  stand,  although  tie  paralysis  was  not  absolute. 
There  was  foot-clonus  on  each  side.     Sensibility  was  lessened  below 
the  eosiform  cartilage.     Best  on  the  buck  was  again  followed  by  slow 
improvement.     In  throe  months  she  conld  just  walk.     She  was  then 
suspended,  and  encaned  in  plaster  of  Paris.     At  the  end  of  another 
mouth   she   could    walk   about  the   room,  and   uo  clonus   could  be 
obtained.     She   was   soon   afterwards   di^'harged,  and  her  progress 
Continutid»  so   that,  at  the  end  of  nine  inoiiths,  she  could  walk   five^H 
miles,  and  there  was  no  trace  of  clonus,  although  there  was  still  some^l 
excess  of  the   knee-jerk.     She  soon  afterwards  mtirried,  and  bore  a       * 
ohild,  which  died  two  years  and  a  half   after   her   discharge.     She      M 
caugbt  cold  at  the  funeral,  and  a  fortni^^ht  later  again   began  to  lose  ^^ 
power;  in  six   weeks  the  legs  were  almost  motionless,  with  markcd^^Eji 
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foot-clonofl  ;  sensation  to  toueb  was  lust  up  to  the  umbilicus,  that  of 

pain   beisg   preserred.      Neither   rest   nor   oncadenieut   caused  any 

improTemeat.     Aft«r  some  months  sulphide  uf  calcium  was  giveu^ 

Uid  in  a  few  diiys  ]>ower  be<;un  to  rt'turu  ;  in  a  month  she  fould  taku 

ft  few  8t*^]iB.  find  in  four  montlig  she  could  walk  tiliout  the  wiird  ^itb- 

oatdtfficultr.     8he  mode  another  good  recovery.     Some  years  later, 

bowerer,  ftaralvBis  again  came  on,  and  this  atttick  proved  pormauenl. 

Serentl  eaftes  have  come  unJer  niy  notice  in  which  the  subjects  of 

es  in  early  life,  which  heaU-d  without  damag^ing  the  coril»  hare 

aome  period  in  adult  life    prfsfuted   the  symjttoms  of  primary 

kter&l  sclerosis — simple  spastic  paruptegia,  without  any  root  symptoms 

evidence  of  renewed  activity  of  the  bone  disease.     If  there  is  a 

Dt-ctiuu  between  the  two,  it  is  probable  that  the  cord  has  suffered 

?on:prefiMo(i   so  slowly   that  its  functions  have  not  been  interfered 

•ith,  tut,  nevertheless,  the  vitality  uf  the  pyramidal  fibres  has  been 

rpoilcred  less  enduring 

It  is  imjMjrtaiit  to  remember   that   the  deviation  is  often  lateral,* 

uii]  ihv  chief  dtfticulty  is  due  to  the  fact  that  a  slight  lateral  devio- 

liou  or  slight  prominence  is  not  unusual  in  normal  S]>ines.     Hence  it 

I*  iiii{Kirtant  for  the  student  to  make  himself  familiar  with  the  degrees 

^  deviatiuu  that  occur  in  health.     At  the  same  time  it  muut  not  be 

f^'r^jtten  that  a  deviation  not  greater  than  occurs  in  health  may  be 

^u«to disease.     If  it  coincides  with  dialiuct  teudernesa,  and  especially 

wo  with  the  position  of  root  sjmptoins,  it  may  be  accepted  as  evidenoa 

of  diiieaso,  probable  or  certain,  according  to  the  character  of  tho  sym- 

I>*  liini. 

Tit*  pathology  of  the  affection  only  concerns  us  so  far  as  it  relates 
to  the  effect  on  the  spinal  cord,  and  this  is  considered  in  the  chapter 
«»t>  Compression. 

OiAOxosjs.  —  When  clear  indications  of  caries  precede  the  paralysis, 

l^t*  nature  of  the  case  can  hardly  be  mistaken.     The  obvious  infer- 

at  the  affection  of  the  cord  is  secondary  to  that  of  the  bone,  is 

y  ever  wrong.     When  the  two   develop  together,  mistakes  in 

^gnosis  are  often  made,  but  are  usually  due  to  the  want  of  repeated 

'^^aruinations  of  the  spinal  column      It  is  when  the  root  or  cord  sym- 

P'utuH  precede  distinct  evidence  of  bone  disease,  and  when  the  latter 

'^  &i>  slight  as  to  be  equivocal,  that  the  chief  real  difficulty  in  dia- 

^'•*>sis  occurs ;  the  affection  is  apt  to  be  mistaken  for  a  primary  disease 

^  t.Ym  cord  or  its  membranes — a  transverse  myelitis  when  the  dorsal 

*5ion  is  affected,  a  progressive  muscular  atrophy,  or  primary  paehy- 

*^«iingitla,  when  the  disease  is  in  the  cervical  region.     A  correct  dia- 

'  ^j«is  can  only  bo  made  in  these  cases  by  recognibing  the  significance 

^!i'  »light  bone  symptoms  that  are  always  preicot,  the  deep  tender. 

^nd  often  slight  irregularity.     Even  slight  irregularity  derives 

^  To  Uitrover  Uterftl  deviatiou  U  U  well  to  make  un  ink-dut  on  the  akin  over  the 
the  tip  of  each  spine,  care  )>eiii„'  tnken  that  the  ikia  ii  not  strotched  to 
Tb«  iuk'duta  uisy  bo  copisJ  on  tmdug-papsr. 
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si^nifioAnc©  from  tenf^f^mesa,  limited  in  extent  and  oorronprtnding  Jn 
position  to  the  deviation.  The  irregularity  may  be  almeDt  at  fir«t, 
and  then  its  devf^lopment  is  doubly  significant.  An  obserred  increase 
in  the  amount  of  displacement  gives  fiignifieance  to  even  a  slight 
irregularity. 

The  early  excess  of  the  cutaneous  reflex  action  (from  the  sole,  f 
instance),  white  not  conclusive,  adds  weight  to  the  other  symptoms 
bone  diseaae.  It  may  be  very  ma/Led  even  while  the  patient  is  able 
to  walk  about.  Distinct  root  pains  are  always  of  great  significance, 
And  this  is  increased  by  the  detection  of  spots  of  anaesthesia  along 
their  course.  All  these  svuiptoms  derive  additional  weight  from  their 
coincidence  in  level  with  the  spinal  irregularity. 

It  is  this  which  enables  the  pains  to  be  distinguished  from  the  cod 
tion  for  which  tbey  are  most  frequently  mistaken — a  trunk  noiiralgi; 
TUta  error  is  c*s{>eciaUy  common  when  the  paiu  is  chiefly  uuil.iteraLr 
lu  all  such  cases  the  spine  should  be  carefully  examined,  and  an 
tenderness  of  the  bone  at  the  level  of  the  paiu  should  eicit«  suspicio 
I   have  also  known  unilateral  abdominal  pain  due  to  caries   to 
mistaken  for  thut  of  renal  calculus. 

When  damage  to  the  cervical  roots  causes  muscular  wasting  in  the 
arms, the  case  may  be  mistaken  for  one  of  progressive  muscular  atrophy, 
but  differs  in  the  distribution  of  the  wasting,  in  the  pains,  and  th 
impairment  of   sensation.     These  occur  in   primary  cervical  paoby 
meningitis,  which  is  dislitignislied  by  the  absence  of  the  signs  of  Ix) 
disease,  and  in   the  wider  extt^nt  through  which  the  root  symjttoi 
extend. 

In  the  first  half  of  life  the  recognition  of  bone  disease  is  pra<^ticall 
tantamount  to  the  recognition  of  caries.  In  the  second  half,  bowev 
the  relative  infrequency  of  caries,  the  greater  frequenry  of  growths  ia' 
the  bone,  and  the  occurrence  of  eroding  aneurisms,  introduce  a  fresli; 
diagnostic  problem.  The  absence  of  any  other  indication  of  a  turuo 
or  an  aneurism  is  the  first  distinctioD  ;  and  the  second  is  the  fact  that 
in  both  these  diseases  tbe  root  priins  commonly  reach  a  degree  of 
severity  scarcely  ever  attained  in  caries,  and  are  especially  increased 
by  movement. 

When  there  are  merely  tenderness  of  the  spine  and  slight  weakness 
of  the  legs,  the  question  may  ariso  whether  there  is  organic  disease,  or 
merely  the  condition  termed  "  spinal  irritation,"  or  mere  functional 
pain  and  tenderness  and  weakness  of  the  legs.  In  these  cases  the 
tenderness  is  utiually  found  over  a  considerable  area  of  the  spinal 
column,  with  more  tban  one  point  of  special  intensity  ;  it  is  superficial 
as  well  as  deep,  and  may  change  ita  seat ;  there  are  no  root  pains 
spots  of  antestheHia.  There  is  more  danger  that  caries  of  the  spine 
a  young  woman  may  be  passed  as  hysterical  paraplegia  than  of  th 
opposite  error.  Especially  when  the  subjeots  of  caries  prusen 
distinct  symptoms  of  hysteria,  there  is  risk,  as  experience  shows,  tb 
unequivocal  symptoms  of  canes  may  be  overlooked.     Some  other 
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SU^Qofttic  iadicAtions  are  mentioned  in  the  chapter  on  Slow  Com- 

ptVSftioD. 

Peooho8I8. — Our  ignorance  of  the  precise  character  of  the  morbid 

protvKs  which  is  daiuagiug  the  cord  renders  the  prc>jpio«iB,  in  everj 

eue  of  caries,  a  matter  of  mu(^h  unoertaiuty.     Nt'vertheleSH  there  is 

lui  diveuae  of  the  cord  in  which  STinptoms  of  equal  gravity  so  often 

)M58  itway.     The  cases  are  few,  therefore,  in  which  hope  is  unjustified, 

but  iLey  are  equally  few  in  which  we  are  warranted  in  a  confident 

tion  of  recovery.     lu  childhood  the  prospects  of  recovery  are 

ly    better  than  in  atlult  life,  and  they  are  least  in  declining- 

jixr&.    Damage  to  the  cord  between  the  enlargements  is  less  serious 

Ibon  when  these  are  affected,  because  the  strong  tendency  to  trophic 

chuiges  constitutes  a  grave  danger  when  the  lumbar  enlargement  is 

dJNMed,  and  the  diminished    breathing   power   an   equally   serious 

^ger  in  disease  of  the  cervical  eulargemeut,  especially  when  this  is 

^h  enough   to   entail  the  additional   danger  of  parUysis  of   the 

tiiaplimgm. 

But  bow  perilous  a  condition  may  ^>e  recovered  from  is  shown  by 

tbefmrt  that  the  child  mentioned  on  p.  247  had  paralysis  of  all  four 

fiaiU,  the  diaphragm,  and  weakening  of  the   intercostals,  and  yet 

'^covered.     Still  more  striking  is  a  case  narrated  by  Dr.  Buzzard,  in 

»i)iph  disease  in  the  region  of  the  third  corrical  verlehra   caused 

^niiost  complete   palsy   of    arms,  legs,  intercostals,  and   diaphragtu, 

■^|iiration  being  carried  on  by  the  accessory  muscles  of  the  neck. 

■■et  the  child  recovered  in  spite  of  the  occurrence  of  an  attack  of  pneu- 

ttM>nia  when  the  paralysis  was  at  its  height.     A  girl  of  thirteen,  whose 

^•^rvical  caries  was  accompanied  by  all  the  symptoms  of  cerebellar 

tubercle,   recovered.     All    these,   it   will    bo   noted,    were    chilOrcn. 

Neither  rapidity  nor  slowness  of  onset  affords  any  guide  to  prognosis, 

'fordoes  the  relative  order  of  paralysis  and  curvature,  or  the  degree 

^'   P^lsy-     Severe  spastic  paraplegia  may  pass  away  entirely,  provided 

**■  ti'miuns  esteiiBor  in  character.     The  i>rogn(»8is  is  perhaps  a  little 

*»^t(tr  when  there  is  no  loss  of  sensation,  since  this  proves  that  the 

Unjuage  to  the  cord  is  moderate  in  degree ;  but  even  complete  auses- 

*^<»ia  does  not  preclude  recovery,  as  the  cases  mentioned  show.     The 

^^'iger  lo  life  is  dependent  in  considerable  degree  on  the  evidence  that 

•erofulous  or  tubercular  tendency  is  active  elsewhere,  and  also  on 

difficulty  in  securing  proper  treatment.     The  prognosis  is,  more- 

^*^»  at  present  in  a  transitional  state  on  account  of  the  uncertainty 

rding  the  range  of  successful  surgical  treatment. 

**BK1TMENT. — The   first   and   chief   element  in  the  treatment  of 

^•^lysis  is  that  of  the  bone  disease  which  causes  it,  and  for  full 

*^*^ihi  of  this  the  reader  is  referred    to  treatises   on  Surgery.     It 

udes  both  the  older  means  of  securing  uu  arrest  of  the  morbid 

^<^cesa,  and,  secondly,  the  still  recent  measures  of  o|>erative  treat- 

^'^ut.    If  the  botie  disease  heals,  the  spinal  cord,  in  most  cases,  will 

*^Ocver.     The   two  most   potent   therapeutic  agents  are  persistent 
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recumbency  and  tonics,  oeperially  co<J-liv*»r  oil  and  iron.     In  tbe  easfd 
that  have  done  best,  these,  uud  these  alone,  have  been  the  effectird 
agents.     Best  should  he  maintained  for  months.     The  posture  tbal 
auswers  best  is  upon  the  back,  on  account  of  the  gre.-iter  ease  vrita 
which   immobility  of    the  bono  is  secured  and  maintained,  and  tbfl 
grL»at  importjince  of  this  t* lenient  in  treatment;  this  position  is  nlod 
the  most  comfortable,  and  local  pain  proliably  interferes  with  the  sub-j 
sidence  of  local  inflammation.     If  no  improvement  occurs  after  somw 
months'  rest,  siis[>ensioii  may  be  tried.     It  is  said   to   Im?  souiotiine* 
nttendt'd   bv    instant  improvement,  especially   in  children  ;  but   thir 
result  is  rare,  and  can  only  occur  in  the  cases,  not  very  coruuion.  in 
which  disj)laced  bone  compresses  the  cord.     In  cases  in  wliich  there  ii- 
reasou  to  suspect  that  this  is  the  cause  of  paralysis,  it  may  he  well  toj 
see  the  effect  of  suspension  before  rest  is  commenced.     The  mouldejl 
jacket  is  an  inefficient  substitute  for  rest,  and  an  unnecessary  coi 
coniitant — to  be  adopted  only  when  rest  cannot  be  secured,  or  af I 
rest  alone  ba,a  apftaronily  dono  all  tbat  it  can  achieve.     If,  forinstanc^^ 
power  gradually  relunis  during  rest,  but  the  improvement  after  a  time, 
ceases,  and  the  bone  disease  S4Mjnis  ina<.'tive.  the  patient  may  be  sns-j 
pended,  encased,  and  then  permitted  to  stand  and  walk  ;  improvemeni 
may  be  renewed  and  power  may  rapidly  increase.     Id  caries  of  t1 
mobile  cervical  spine,  even  duriuj^  the  period  of  rest,  6xation  of  the  ht 
is  necessary.     Extousion  of  the  spine  in  the  recumbent  posture  has  ah 
been  emploved,  sonietimea  with  ajiparout  l«nt*fit.     The  head  of  xhi 
patient  is  fastened  to  the  hend  of  the  bed  by  an  elastic  band  attached' 
to  a  strap  passing  beneath  the  occipital  protuberance  and  ri»und  the 
patient's  head.     A  weight  of  from  4  to  12.  or  even  20  lbs.  is  fasten* 
to  a  band  passing  round  the  putient  above  the  hips.     Continuous  ex- 
tension  is  thus  obtained.* 

The   influence    of  cod-liver  oil  and  iron  is  as  marked  in  this  ua 
other  scrofuloxis  diseasos.     They  constitute  an  indispensable  adjuu< 
to  rest,  and  may  be  effective  even  alone,  as  is  sbown  by  the  rase  men- 
tinned  on  p.  250.     But  rest  should  always  be  secured  if  possible. 

Counter  irritation,   opposite    the   seat    of    caries,    ha«    6ometiraet^| 
appeared  to  do  good,  perhaps  actinjj  especiallv  on  the  process  of  mye-™ 
litis  which  attcmls  compression.     The  actual  cautery,  in  mild  formula 
that   which  has  been   most  frequently  found   useful.     Instances  of 
speedy  improvement  are  on  record,  but  it  is  not  always  effective,  nor 
can  iiidicatious  for  its  use  be  laid  down,     Sulphi(3e  of  calcium,  which 
19  said  to  influencescrofulousprocesaes,  deserves  further  trial,  although.^ 
I  have  not  found  it  so  apparently  effective  in  any  other  case  than  that^| 
mentioned  on  p.  251,     Bi-nefit  can  only  be  expected  from  its  use  when, 
as  is  often  the  case,  inflammatory  products  constitnte  the  compressing      ; 
agent.      Extreme   care   in  general  management,  to  avoid  bedsores,    ««. 
bladder   trouble,  and  bronchitis,  are  of  great  importance.     In  many  ~^ 
cases  there  is  a  tendency  to  iniprovemeut after  a  time,  especially  wbei 
•  Fleming,  '  Lnnctt/  April  27tli,  1889. 
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^^HHttiie  disease  ia  stattouarr,  or  tho  cord  has  \*een  inflamed,  and  in 
^^■VSS'^e  mere  maintenaQce  of  Ufa  mo.}'  result  in  recovery  of  Btrengtb. 
^M  WI16D  power  has  retunied,  but  the  use  of  the  limbs  is  restruiaed  by 
^^■Bhe  muscular  eoatraetious  whiob  came  on  durini^  the  paralysis,  the 
^^BSnlity  to  stAud  aii<l  walk  raay  l>e  quickly  restured  by  tvimtomy,  and 
V  more  ulnwly  by  the  nso  of  exlendifif^  splints,  &o.  Electricity  i«  uat»fnl 
H  only  to  maintain  tho  nutrition  of  the  muscles  when  these  are  wasting, 
H     in  coa»equenoe  of  damuge  to  tbeir  nerves. 

H  The  belief  expressed  in  the  first  edition  of  ihia  work,  that  the  caaes 
H  utt  ntim>'roU8  in  which  relief  to  the  compression  may  be  afiforded  b* 
H  tliefliu^eon.  hus  been  fully  realiaed.  The  path  wiis.  indeed,  being  then 
H  opened  up  by  McEwen  of  Glasgow,  who  has  shown,  with  Horsloy  and 
H  otiiers,  how  safe  and  successful  the  operative  treatment  is  in  properly 
^Hfetle<.'t4-<1  ciises ;  and  these,  indeeil,  include  a.  lar^e  proportion  of  the 
BKu«>«  in  which  other  measures  have  failed  to  ^ve  relief  and  must 

■  prubably  have  remained  unsuccessful.  The  operation  is  contra-indi- 
^^■AMed  in  canes  of  rapidly  advancing  gfuerat  tuberculosis  (to  which 
^H^Ort  deaths  after  operation  have  been  due).     When  the  indirect  con- 

■  Sf^aences  of  the  disease  have  groatly  reduced  the  patient's  Btrength, 
I      t^e  question  of  an  operatiou  may  still  be  entertained  if  it  is  a  dis- 

■  ^nct  alternative  to  a  speedy  death,  provided  the  peril  is  such  as  a 
H  WsttiTution  of  the  functions  of  the  cord  might  possibly  relieve.  On 
H  (he  other  hand,  the  operation  ought  not  to  be  regarded  as  the  first 
H  f^tort  in  the  majority  of  cases.  The  large  nuinlver  of  cases  that  re- 
H    coret  under  the  treatment  described  above,  make  it  certain  that,  in 

■  UiiMt  cases,  these  measureg  shoiild  fii*st  \ie  tried  ;  and  this  coiicluaion 
'       »s  the  clearer,  since  the  duration  of  paraplegia,  for  a  year  or  more, 

»eema  to  interpose  no  appreciable  barrier  either  to  recovery  or  to  the 

■  relWf  that  can  be  given  to  the  pressure.  On  the  contrary,  indeed,  the 
I  prospect  of  recovery  is  better  if  the  bone  disease  has  become  quiescent. 
P   or  the  caries  has  actually  healed,  processes  that  must  be  furthered  by 

ihr  preliminary  rest.     The  operation  has  the  best  prospect  of  success 

to  Uie  caaes,  fortunately  very  numerous,  in  which  the  products  of  in- 

fliwnmiition    outside    the   dura   mater   compress   the   cord.      These. 

'^littber  caseous  material  or  a  mass  of  connective  tissue  into  which 

^fl  iaflamuiatory  products  have  been  changed,  can  be  readily  removed 

^•^'^out  opening  the  dura  mater.     Even  if  displaced  bone  is  the  source 

^^  J^essure,  the  removal  of  the  arches  affords  relief  to  it.     The  chief 

**'^tacle  to   success  is  the  extent  to  which  myelitis  has  proceeded 

^^  of  proportion  to  the  compression.      This,  necessarily,  no  removal 

-       t-he  pressure  can  relieve.      In  proportion  as  the  iutlamuiHtion  has 

^^*?ti  acute  without  rapid  compression,  relief  is  unlikely.     But  this  is 

^  the  only  cause  of  a  rapid  onset,  and  a  difficult  question  arises  in 

^^li  cases,  whether  the  mechanism  is  not  such  that  an  immediate 

**^»ation  is  justified,     li  may  be  due  to  sudden  displacement  or  to 

^^den  escape  of  pus  into  the  canal,  as  well  as  to  myelitis,  and  in  the 

^^c>  former  cases  it  is  possible  that  relief  may  sometimea  be  given,  and 
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au  immediatti  oporatioti  ni;iy  l>e  wiser  tban  dclav.  An  operatioa  if 
suggested  wbeaevLT  a  Budden  increase  in  the  curvature  or  severe  root 
j>ains  coincide  with  the  onset.  Without  these  Bymptoms,  the  rapid 
onset  is  probably  duo  to  acute  invelitis,  and  then  an  ojH'ration  i-Annot 
be  expected  to  lessen  the  interference  with  the  eonduiting  fibres.  To 
justify  surgical  interference,  however,  the  existence  of  caries  muat  be 
beyond  doubt.  The  oprration  involves  some  danger  to  life,  although 
it  may  not  be  great,  and  this  fact  must  always  receive  due  oonsiden- 
tion  in  regard  to  the  certainty  of  diagnosis  as  well  as  the  prospect  of 
relief* 


TUMOUBS   AND   OTHER   DISEASES   OF  THE   SP12CE. 


Growths  in  the  Spinal  CoLUUir. 

The  bones  of  the  spine  are  sometiincB  the  scat  of  primarr  or  secon* 
dary  growths^  and  less  commonly  are  invaded  by  tumours  springing 
from  the  various  structures  tind  t-ven  organs  in  front  of  the  spine. 
Cancer  (scirrhous  aud  enceplialoid)  and  sarcuma  are  the  most  common 
forma  of  growth  ;  myioma  has  been  also  met  with.     Cancer  is  some- 
times secondary  to  a  primary  growth  elsewbere,  in  the  breast,  stomach, 
&c.     A  primary  grttwth  usually  begins  in  the  bodies  of  the  Tertebr», 
and  spreads  from  one  to  another      The  bodies  may  collapse,  because 
the  soft  tissxic  which  replaces  the  bone  yields  under  the  weight  it  haa 
to  bear,  and  thus  angular  curvature  may  occur,  or  some  other  abrupt 
deviation  from  the  normal  line.      From  the  bodies  the  growth  may 
extend  into  the  liiti*ral  processes,  eulurging  them,  and  narrowing  the 
iulervertebral  foramina  through  which  the  nerves  pass.     It  may  extend 
into  the  arches,  and  even  into  the  spines,  and  may  also  grow  into  the 
muscles  and  tissues  beside  and  behind  the  vertebral  column.     The 
nerve-roots  suffer  (1)  by  pressure,  (2)  by  simple  inflammation,  (3) 
sometimes  by  cancerous  infiltration.      They  may  thus  be  found  red- 
dened, swollen  and  soft,  or  grey  and  atrophied,  or  enlarged  and  hard- 
ened.    The  growth,  cancer  especially,  is  apt  to  spread  in  the  adipose 
tissue  between  the  bone  and  the  dura  mater,  and  may  even  entirely 
surround  the  dura  mater  and  cord.     The  cord  may  suffer  compression, 
hut  this  is  less  frequent  ihan  in  caries,  even  when  curvature  occurs. 
On  the  other  hand,  it  is  often  inflamed,  sometimes  acutely  ;  oonsider- 
aXile  infinmmation  without  compression  is  far  more  frequent  than  in 
faxM«.    The  myelitis  occurs  without  any  perforation  of  the  dura  mater 
^Om' growth.     The  cause  of  this  tendency  to  acute  local  inflamma- 
^a'ttttOtVoown  ;  once  excited,  it  may  spread  in  the  cord  upwards 
^to^ttwatda.    The  growth  never  invades  the  cord  itself. 
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Etioloot. — The  gonoml  causes  are  the  same  as  those  of  siinilnr 
growths  t^lscwhere.  Malen  suffer,  however,  more  frequently  than 
leisa]«s,  aud  the  inorLid  growths,  tnken  together,  are  most  common 
Wtwe^n  forty  and  fifty  years  of  age.  An  iujury  has  h^*^n  supposed 
luDietimes  to  be  the  exriting  cause  in  this  as  in  other  situations. 

SniFTOMS. — Tliere  may  he  direct  symptoms  of  the  presence  of  the 
^wth— pain  in  the  spine,  sometimes  severe,  sometimes  absent ;  local 
r^Klrraeiis,  and  oci>asional  interference  with  movement  of  the  vertebral 
eolumu  apart,  from  [lain.  A  palpable  tumour  is  never  au  early  sym> 
pt^jm,  bnt  ultimately  a  deep-seated  hard  swelling  may  be  felt  on  one 
sid«  of  the  spine,  most  readily  and  earliest  when  the  disease  is  in  the 
c«^mcal  region,  where  it  is  occasionally  perceptible  in  the  posterior 
l^nDgle  of  the  neck.  The  angular  curvature  which  sometimes  occurs 
not  differ  from  that  of  caries  in  its  external  clmnicters,  except 
^luc  it  is  more  frequently  a  rounded  promim  nee  than  a  sharp  angle, 
A.iiil  it  may  be  uccompauied  by  the  indications  of  a  tumour,  never  by 
t-Lf^e  of  au  abftcess. 

Vm  affection  of  the  nerves  is  almost  invariable  in  spinal  growths, 
&o^  ^ives  rise  to  the  symptoms  that  ai-e  tbe  most  distressing,  and 
^-    ttisotbe  earliest  and  most  constant, — radiating  pain  in  the  course  of 
H    ^i«oerves  that  emerge  at  tbe  part,  and  due  to  their  irritation  by  pres- 
sure or  inflammation.     Such  [)ain8  are  far  more  promineut  symptoms 
's  tbi.s  disease  than  in  caries.     At  first  slight^  tbey  gradually  increase 
^b    •<* extreme  intensity.     It  was  this  feature  that  led  Ci-uveilhier  to  call 
^^    tile diseftse />arap/rgio  doloroea,  a  name  it  has  since  commonly  borne. 
'he  pain   at   first  intermits,    but   subsequently    is    constant,    with 
|>U-Diy8m8  of  greater  sufPt.*ring  from  time  to  time.      It  is  usually  a 

|*^rp  and  lancinating  pain,  and  its  speeial  characteristic  is  the  degree 
^  which  it  is  increased  by  movement.  Even  slight  movements  of 
^he  trunk  induce  the  paroxysms.  The  distribution  in  the  arms, 
li'Uiik,  legs,  depends  on  the  seat,  of  tbe  disease.  It  is  extremely  rare 
for  These  pains  to  be  absent,  but  they  occasionally  occur  late  instead 
^  eirly.*  On  the  other  hand,  they  may  precede  other  symptoms  for 
inoittha.  Cutaneous  hypenesthesia  usually  accompanies  them,  and 
*poU  of  anee^thesia  often  develop,  after  a  time,  in  the  areas  to  wbiuh 
^^e  fixed  pains  are  referred.  Oorrespooding  damage  to  the  motor 
''ooic  may  cause  painful  muscular  contracture  (Figs.  56  and  57, 
P-  91),  paralysis,  and  wasting.  Contractures  may  also  occur  in  the 
paru  below  the  disease,  produced  by  the  persistent  pressure  on  the 
i***oior  tract  m  the  cord.  Paroxysms  of  spasm  often  attend  tbe  pains, 
-^{^'dally  in  the  abdominal  muscles  when  the  disease  is  in  the  dorsal 
'Su>D,  tind  are  apparently  reflex  in  nature. 

^e  damage  to  the  cord  causes  symptoms  similar  to  those  in  caries, 

described  more  fully   m  the  chapter  on   **  Compression."     Tlie 

^'>'ef  difference  from  caries  is  the  greater  frequency  of  a  rapid  onset 

Ttie  poliu  succeeded  oiirvmtare  to  a  cue  dvacribed  by   I'>  HampUry  ('  Laucet,' 

Vou  I.  J  7 
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of  the  paraplegic  symptoms,  due  to  the  invasion  of  the  corJ  hy  ocate 
inflammation.  All  power  in  the  legs  is  of!cn  lost  in  twelve  ortwentj- 
four  hours,  nnJ  this  when  no  curvatun-  has  taken  place.  Such  ocut*? 
paruplcgia  is  not  uncommonly  precedtMl  fur  a  week  or  so  by  retention 
of  urine,  prolmbly  imJioative  of  alight  pressure  in  the  cord.  Displace- 
ment of  bone  has  also  been  tnown  to  cause  rapid  paralysis.*  On  the 
other  hand,  especially  in  very  slowly  growing  tumours,  the  ons^t  of 
the  palsy  may  l>e  gradual.  1  have  known  it  to  occupy  several  yeara 
in  reaching  a  considerable  degree.  Probably  in  these  cases  the 
mechanism  is  a  simple  slow  compression.  Thus,  compared  with  carie*. 
tbe  onset  is  more  otteii  rapid,  and  occasionally  much  more  dt  liberate. 
The  oliaracters  of  the  resulting  pamlysis  are,  as  a  rule,  similar  to 
those  in  caries,  but  are  more  frequent ly  modified  by  tbe  spread  of 
inrtammation,  immediate  or  subsequent.  Hence  the  central  and 
reflex  functions  of  tbe  lumbar  enlargomont.  altliough  the  bone  disease 
is  some  distance  above  it,  may  be  lost  at  tbe  onset,  or  tbey  may  be 
fii*st  nonnal  or  excessive,  and  afterwards  lost.  In  a  man  with  a  growth 
in  the  mi'l -dorsal  region,  paraplegia  came  on  rapidly,  evideotly  from 
m^'elitis,  and  was  followed  by  foot-clonus,  Ac.  But  a  few  weeks  later 
the  clouus  sU'Khnily  ceasoO,  ihe  muscles  became  toneless,  with  loss  of 
faravlie  irriUibility,  and  the  skin  began  to  slougb.  The  iuUammation 
hud  a[trettd  down  into  tbe  lumbar  eularj^emeat.  In  many  cases,  how* 
ever,  there  is  no  descending  iuQaminailon,  and  the  reflex  actions  are 
in  persistent  excess,  so  that  spastic  paraplegia  results.  Sensation  ia 
lost  rather  more  frequently  than  in  caries.  Other  symptoms  are  the 
same  aa  in  compression  from  any  cause.  The  course  of  the  disease  ia 
from  its  nature  progressive;  occasionally,  however,  some  improve- 
ment succeeds  a  rajid  development  of  palsy,  and  is  due  to  tbe 
partini  recovery  of  acord  dnmnged  disproportionately  by  inflammation. 
It  is  st>ldom,  however,  that  life  ia  prolonged  for  a  sufficient  length  of 
time.  Much  more  rarely  the  pains  lessen,  although  the  growth 
spreads — perhaps  from  destruction  of  irritated  nerves. 

The  duration  of  the  disease  varies  according  to  the  nature  of  tLe 
growth.  In  cancer  it  is  to  be  measured  by  moutlis.  lu  slowly 
growing  tumours  the  symptoms  may  last  for  veal's.  Death  may  bo 
due  to  bedsores,  &c.,  to  cystitis  and  kidney  disease,  to  growths  else- 
where* or  the  patient  may  be  simfdy  worn  out  by  tbe  prolonged 
agony.  In  one  curious  case  a  growth  frotn  an  intervertebral  cartilage 
caused  characteribtic  symptoms  for  thirteen  years,  and  then  death  by 
meningeal  Ijiemorrbage  f 

Diagnosis. — The  recognition  of  the  disease  is  only  a  matter  of  cer- 
tainty when  signs  of  a  tumour  are  preseut,  but  tbe  profiability  almost 
amounts  to  certainty  when  such  avrnptoms  ag  those  mentioned  follow  a 
primary  growth  elsewhere.  Such  pain  as  that  above  desoriljed.  occur- 
ring in  a  person  from  whom  a  maliguant  tumour  has  been  removed, 

•  Humphry,  loc.  fit, 

t  aoiv«rt,  *  Arch,  de  Phjs.,'  1887,  No.  8. 
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iliould  alwaye  be  regarded  with  grave  suspicion,  and  the  gronnds  for 
lbi«  lire  not  lessened  bj  either  an  interval  of  several  years  since  the 
ri»moTaI  of  the  tumour,  or  by  the  coin[>leteue«8  with  which  this  was 
effected,  E^peciiill^  is  this  true  of  cases  of  mammary  cancer.  Tbt* 
patiis  should  lead  to  careftii  and  repeated  examination  of  the  spine  and 
BKtrcb  for  any  abrupt  deviation,  in  any  kind»  and  in  any  part  of  the 
Tpru»l.ral  column  ;  while  the  cervical  spine  ehnuld  lo  examined  at  the 
ffltiM  and  from  the  posterior  trianjjle  of  the  neck,  the  character  of  tlie 
tony  prominences  on  the  two  sides  l»eiog  miuuttdy  compared.  Indi- 
citioiiB  of  a  growth  may  often  be  thus  discovered  ]f»ng  before  they  are 
oUrasive.  It  is  also  important  to  rememl>er  the  fact  that  acute 
tnosrerse  myelitis  may  be  an  early  effect  of  the  diHease,  and  if  this 
k«ioa,  in  such  a  subject,  coincides  with  marked  local  tenderness,  the 
proiiability  of  secondary  growth  in  the  bone  is  very  great;  it  is 
f|^Dd#*red  siill  greater  by  preceding  pains,  and  certain  by  coincident 
deformity. 

It  muit  be  remembered  that  similar  root  symptoms  are  sometimes 
*l'>e  to  an  aneurifrm  or  to  a  growth  in  front  of  the  vertebral  column, 
Commencing,  for  instance,  in  the  glands,  irritating  the  nerves  as  thfy 
mnrge  from  the  intervertebral  forjuniuiL 
Prom  intercostal  neurattria,  the  iiiHuL'uce  of  movement  on  the  pain 
Uiilly  a  sufficient  distinotiou,  even  wht-n  cord  symptoms  are 
t.  The  coiinionly  bilateral  character  of  the  pain  is  a  further 
fference.  The  symptoms  of  a  growth  in  the  lower  cervical  region 
re  fcometimes  very  closely  simulated  !jy  symptoms  which,  from  their 
^racter  and  eours**,  are  probably  due  to  radicular  neuriti:?.  There 
■evere  root-pains,  referred  to  one  arm  (or  less  commonly,  to  both 
),  increased  by  movement  and  without  marked  tenderness  of  the 
iMOi  of  nerve-trunks.  The  subjects  are  also  in  the  later  period 
of  life.  Tiie  distinction  rests  on  the  absence  of  the  signs  of  a  growth, 
on  the  'lighter  effect  of  motion  on  the  pains,  on  the  absence  of  any 
l^^lifressive  tendency,  and  on  the  comujon  presence  of  a  history  of 
^tit,  and  especially  on  the  absence  of  any  symptoms  of  compression 
'  the  cord  even  after  the  nerve-roots  have  suffered  for  some  months. 
%efim<'S  it  is  necessary  to  wait  and  watch  the  course  of  the  sym- 
'*o>na.  It  is  necessary  to  be  very  careful  in  assessing  the  value  of 
"■■^ht  irregularities;  the  vertebra  promiuens  is  apt  to  Ije  thought  to 
Ojeel  too  much  even  for  its  designation,  and  a  deep  bilateral  swelling 
I'vaddy  perceived  under  normal  couJitious,  when  the  bead  is  bent 
^*~ward . 

The  chief   difficulty  in  diagnosis  is  tho  distinction   from    caries 

^b«?n  distinct  evideut^e  of   a  gr.»wth  is  absent.      In  the  first  half 

f     life  catie^   would    alone  be  thonght  of   in  such  a  wise,   but  in 

e  second    half   tJie    two    diseases    are    about    equally    frequent. 

ne  distinction,  snggestivp,  not  absolute,  is  the  intensity  of  the  pain 

^    tumour,  taken   in  conjunction  with   its  great  increase  when  the 

t*ativttl  moves.     It  is  true  that  the  root-pains  of  caries  are  said  to  be 
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sometimes  most  severe,  but  such  severity  is  not  frequent  enough  to 
destroy  the  signifionnoe  of  intensity.  1  have  not,  for  instance,  seen  a 
single  case  of  caries  (itf  a  large  number)  in  which  the  pain  was  com- 
parable to  tbut  ill  most  of  the  caaes  of  growth  that  have  come  under 
my  observation.  Therefore,  wliilo  absence  of  puin  i&  of  slighter  diag- 
noiittic  value  (in  faronr  of  caries),  great  severity,  and  agonising 
iui-rease  by  movement,  are  strongly  in  favour  of  vertebral  growth, 
lu  each  disease  there  may  be  angular  curvature,  but  tbis,  in  growths. 
is  usually  soon  aucoeeJed  by  other  signs  of  tumour.  In  caries  these 
signK  are  absent,  and  an  abscess  often  develops.  A  history  orindtetu 
tion  of  tubercle  is  almost  conclusive  evidence  of  caries.  These  points 
will,  I  believe,  avail  for  the  distinction  in  most  cases.  In  a  few  it  is 
uecebHary  to  w;iit  and  watch  before  an  opinion  can  be  formed. 

Among  other  diseases  with  whicb  tbese  growtlis  may  be  confounded 
is  the  dorsal  form  of  tabca,  in  whicb  severe  radiating  pains  occur  iu  the 
trunk  and  not  in  the  legs.  But  the  wide  extent  of  the  root  symptoms, 
the  alight  effect  of  movement^  and  the  fact  that  the  knee-jerk  is  lost, 
suffice  for  the  distinction.  The  distinction  from  tumours  of  the  spinal 
curd  and  membranes  is  considered  in  a  later  chapter. 

Pkognosis. — The  prognosis  scarcely  requires  formulating.  The 
iihii-i  difl'ercnces  ai*e  in  tbf^  time  ih;it  life  m  likely  to  lust.  The  pains 
usually  persist,  iu  spite  of  tliu  progress  uf  the  disease,  although  there 
is  a  baro  possibility  of  their  subsidence.  The  chance  of  any  return  of 
power  in  the  paralysed  part  is  small,  although  not  quite  absent  if  the 
palsy  develops  in  a  manner  to  suggest  a  secondary  myelitis,  and  the 
progress  of  the  growth  itself  is  b!ow. 

Treatment.— Possibly  in  a  few  cases  a  growth  maybe  so  placed  as 
to  be  removed,  and  an  eiph»rat(^ry  operation  would  be  justifiable  in 
any  ease  tbat  might  prove  suitable;  otherwise  treatment  must  neces- 
sarily be  confined  to  the  relief  of  pain,  and  to  the  avoidance  of  bed. 
sores  and  other  results  of  the  cord  disease.  Morphia  is  alone  powerful 
for  the  relief  of  pain,  but  unhappily  the  dose  has  to  be  quickly 
increased,  and  the  power  of  the  drug  is  lessened  by  custom.  It 
t»ecomes  a  race  between  dose  and  pain,  iu  which,  if  life  lasts  long,  tho 
pain  not  uncommonly  gets  iu  froui  of  tbe  njinotic.  Cooain,  hoifevor, 
affords  some  relief  in  many  cases,  and  may,  with  other  anodynes^  at 
least  prolong  the  influence  of  moderate  doses  of  morphia. 


I 


Vebtebral  Exostoses, 

Eiostoees  sometimes  grow  from  the  bodies  of  the  vertebr©  into  the 
spinal  canal,  and  may  compress  the  cord  or  nerves.  They  are,  how- 
ever, exceedingly  rare.  The  symptoms  may  be  those  of  slowcomprea- 
sion  of  the  cord,  or  of  irritation,  expressed  chiefly  by  pain.  They 
usually  resemble  those  of  a  tumour  of  the  cord  or  membranes  rather 
than  of  tho  bones,  but  the  pain  is  occasionally  much  increased  by  move- 
ment.    Their  chief  characteristic  is  extreme  chronicity.     In  one  case 
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the  patient  suiftred  frequent  intense  imroxysms  of  pain  in  the  right 
fnt>in,  wLic'h  had  cn'ourred  for  two  ye;ir8,  with  octasionul  intervals  of 
fto^onx.     There  was  somo  wi*aWnesa  of  tho  legs,  hut  no  considerable 
pmljrsia.     Ten  years  before,  he  had  had  some  Iosr  of  S(?n8ibility  in 
CBich  thigh,  which  had    passed  away.     An  intra-spinal  tumour  was 
diagBoaed  ;  the  post-mortem  examination  revealed  exostoses  from  the 
l>odie«  of  the  ninth  and  tenth  dorsal  vertebrae,  slightly  compressing 
the   cord.       Although    extreme  chronicity  may  raise  a  suspicion  of 
H  exoctosis,  it  is  doubtful  whether  a  confident  dJagnonis  is  ever  justified 
^  except  in   the  cases  in  which  there  are  similar  exostoses  elsewhere. 
Tlais  raie  indication  existed  in  a  patient,  under  the  care  of  my  col- 
league Dr.  Barlow,  who  presented  muUiplo  exostoses,  and  paraplegia 
of   grudual  onset,  which  was  supposed  during  life,  and  found  after 
■  d^^th,  to  be  due  to  a  similar  exostosis  within  the  spinal  canal.     It  had 
^Ki^prang  from  one  of   the  lumbar  vertebrce,  and  had  compressed  the 
^^^^rres  of  the  cauila  equina. 

^B         Exostoses  constitute  a  mon.'  promising  field  for  the  surgeon  than 

WV>ther  kinds  of  vertebral  tumour.     Mauy  of  them  are  so  placed  that 

'dseir  removal   is   feasible.     If   situa;.ed   in   front   of  the   cord,  the 

<3.iTinon  of  some   nerve-roots,  at  least  in  the  dorsal  region,  might 

^>^raut  acoess  to  the  growth. 


Syphilitic  Diheasb. 

Svphilitic  caries  of  the  bodies  of  the  vertebrsa  is  a  rare  variety,  the 

symptoms  of  which  do  not  differ  fruni  those  of  the  scrofulous  form. 

It  bas  been  obsti^rved  in  the  cervical  region,  secondary  to  deep  syphilitic 

ttleeratiun  of  the  pharynx.     Nodes  uf  the  vertebrae,  within  the  canal, 

'^occasionally  presumed  to  exist  aud  to  compress  the  cord,  but  I  do 

tiot  know  of  any  pathological  observiktton  co:itirming  the  assumption, 

'Mid  it  is  probable  that  moHt  of  tho  supposed  instances  have  been  oases 

"f  syphilitic  gummata  in  the  mtiiiiiiges.     Dt*ep-beated  thickening  of 

tbe  tjjtsues  about  tlie  cervical  vertebrte  someiimcs  occurs  in  syphilitic 

•ttbjects.     It  may  develop  on  one  side  or  both,  and  is  apparently  due 

*o  •  Byphilitic  cellulitis.     The  swoUing  may  \>e  (At  either  on  each  side 

*0<i  behind  the  upper  cervical  spine,  or  deep  iu  the  j)08t4^rior  triangle 

of  the  ne^-k.     It  may  damage  the  nerves  before  they  enter  the  brachial 

HdiiB.  causing  a  defined   palsy,  as  iu  one  case  of  the  lower  arm 

touscles.     M<>vement«  of  the  necV  may  be  interfered  with,  and  irrita- 

'Kiijof  the  nerves  may  cause  neuralcia-like  pjiin,  generally  felt  down 

*t<?  arm.  and  often  very  severe.     Exct^pt  by  the  absence  of  nodula- 

'lotj,  it  is   scarcely  to  bo  distiuguinhed  from  a  deep-snat'ed  growth, 

*ot?  apiiuvl  cord  does  not  usually  suffer.    All  the  symptoms  pass  awuy 

5**'*^*^'«'auti«yphilitir  treiitmcnt.      Iu  one  case*  however,  iod:de  had  no 

'uUtHim.^.^  aithoUj^h  mercury  quickly  cured. 
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Ebosion  bt  AxEURtaic. 

Booes,  like  other  structures,  mav  atrophy  and  waste  before  Ihu 
pressure  of  au  aneurism,  and  the  bodies  of  the  dorsal,  i>r  raiviv  of 
the  lumlar  veitebrvp  uiuy  be  tliuK  erodvd  hy  aneurisms  of  the  aorta. 
The  |»re8suro  aud  ahborittinn  take  I'Uou  from  the  I  f  side.  Two  or 
three  vert^l>ne  u^uallv  HuITer,  and  tIjK  liodies  loure  than  the  inter- 
vertebral  cartilages.  The  periosteum  becomes  thickened,  and  may 
resist  the  pressure  and  to  some  exleut  protert  the  card.  Sooietimes, 
however,  the  cord  becomes  citHipressed,  or  the  periosteum  may  uome 
to  form  part  of  Iho  wall  of  the  aneurism^  nnd  may  give  way  before 
the  bWd-pressure,  so  that  rupture  occurs  into  the  spinal  cauiil. 

The  syniploms  vary  niucli.  Pain  along  the  nerve-roota  is  usually 
sever*',  but  thin  may  attend  aneurisms  that  n»erely  compress  tlie  nerves 
after  their  emergence,  and  do  not  damage  the  bono.  The  process  of 
erosion  is  usually  attendee!  by  severe  pain  in  the  spine.  Wlien  the 
cord  is  reurhfd,  compression  cai^es  the  usual  paraplegic  symptoms,  of 
slow  or  rapid  onset.  Rupture  into  the  caual  is  attended  by  suddeu 
('Otiij)lete  paraplegia  mid  death,  either  immeiHate,  or  in  the  course  of  a 
tew  houni,  from  ascending  paralysis,  due  to  tliu  haemunha^e  axound 
the  spinal  cord. 

The  diagnosis  is  scarcely  pos&ible  unless  other  iudirations  of 
aneurism  are  di-tfcted,  since  the  symptoms  olosely  rest-mble  those  of  a 
growth  in  the  bone.  The  nature  of  the  disease  may,  however,  be 
Bus[ierti"d  if  sucb  symptoms  as  have  been  described  are  succeeded  by 
sudden  paraplegia  followcti  t^uicUly  by  asx-udiug  paralysis, 

HTOATro  DlSEASB. 

Hydatid  cysts  sometimes  develop  in  the  loose  adi}>o8e  tissue 
between  the  dura  mater  aud  the  boue,  aud  it  is  believed  that  they 
sometimes  form  iu  the  substance  of  the  bones  themselves.  About 
a  dozeu  cases  have  been  collected  by  Leyden.*  As  the  cyst  grows, 
the  boue  of  the  arches  sometimes  hecomes  atrophied  by  pressure,  and 
the  cyst  may  develop  outsidi*  the  eunal.  so  that  there  is  a  double 
cyst,  outtiide  and  iunide,  connected  by  a  narrower  part.  Oeciisionally 
the  cyst  develops  also  in  front  of  the  spine,  in  the  thorax  or  abdomen. 
The  internal  cyst  necessarily  conipresHcs  the  spinal  cord,  which  often 
also  becomes  inflanu'd.  The  itsmil  ]Mirnp!egic  symptoms  develop,  both 
motion  aud  sensation  being  nsuallv  lost.  Radiating  pains  along  the 
nerve-roots  arc  fre<)uent.  Tliesyinptcmis,  in  themselves,  rcs»'mhle  too 
closely  those  caused  by  other  diseases  of  the  spinal  column  to  permit 
a  diagnosis  to  V)e  made,  unless  similar  disease  elsewhere  suggests  the 
nature  of  the  Kpiiial  lesion,  or  unless  the  cyst  can  bo  felt  in  the  ba<tk» 
when  a  puncture  ma\  prove  its  nature.  AH  the  cases  hithnrto  reci>rd'-d 
have  terminated  fatally,  but  it  I, as  been  conjectured  that,  if  punctiu'd 
*  'Kliiiik  der  KCitrkeuui.  Ktuiikb./  Baud  i. 
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•can  bj  flTected,  a  cure  may  Bometimes  be  possible.    In  one  such  case, 

^onTtT,  a  girl.  a;;ed  twenty-two,  in  which  a  small  tumour  beside  tlie 

*^si  tloKoX  and   first   lumbar   spines    was   opened    (on  account  of 

«WBpiete  palsy  of  legs,  bladder,  and  rectum),  a  continuous  discbarge 

ofecbinococcua  cyata  04;curred,  more  than  a  hundred  escapinj^  in  the 

course  of  four   mouths,    wliea   tlie   patient  died  in  consequence  of 

AKiending  damage  to  the  cord.     The  tumour  ba«  been  noticed  for 

«^ht  years  before  death,  during  four  of  which  it  produced  symptoms 

«firriiAtiou  of  the  nerves,  and  finally  prominence  of  the  vertebral 

fpinett  develojied.* 

I  Numerous  small  cysticercal  vesicles  have  also  been  occasionally 
/ound  within  the  dura-matral  sbeath.  In  one  case,  several  such 
vebiilcft  were  attached  to  nerve  rootH,  one  to  each,  in  the  lumbar 
I'e^ivn,  while  a  uousiderable  number  on  the  cervical  eulargemeut  wero 
)ietie.ilh  the  pia  araohnoid.t  Such  cysts  may  compress  the  cord, 
pro<luc)(ig  parajilogiu,  and  even  death.  As  lu  other  forms  of  com- 
pr«.»8ioD,  the  paraplegia  may  come  on  suddenly.^ 


PI8EASB8   OF   THB  AbTICULATIONS. 


Latbbal  CurVatvbk  of  THB  Spine  seldom  affecta  the  functions 
of  the  cord.  Evi-u  when  slight  compression  has  occurred,  the  slow- 
■::i«*si  of  its  production  has  apparently  prevented  interference  with 
f  vjnoliuii  In  very  rare  cases  some  weakness  of  the  legs  has  been 
t»Te*snt,  possibly,  but  not  certainly,  the  reault  of  the  curvature.  Occa- 
KioDiUy  the  intervertebral  foramina  have  been  narrowed,  and  tho 
I^tfMUre  on  the  nerves  has  caused  radinting  neuralgic  pains. 

Vketebbai.  ^Arthbttis. — In  chronic  rheumatoid  arthritis  tho 
>Jit*;nrertebriil  articulations  are  sometimes  involved.  The  symptoms 
&n  local  pain,  tenderness,  and  limitation  of  movement,  which  may 
6'>0D  to  absolute  fixation,  especially  in  the  cervical  region,  if  anchy- 
J^is  occurs.  I  Imve  known  the  whole  neck  to  be  rigid  from  this 
*^me,  in  a  case  in  which  also  the  movement  of  the  lower  jaw  was 
^Uch  reduced.  More  frequently,  movement  is  restricted  by  pain 
^fore  the  mechanical  liiuit  is  reached.  Sometimes  an  occasional 
<^lickiiig  sound  occurs.  Eiilnrgemeut  of  the  ends  of  the  bones  may 
<*«>our.  and,  in  thin  persons',  may  even  be  felt.  The  pain  is  increased 
^y  louvement,  and  often  by  changes  in  the  weather,  and  by  fatigue. 
It  iiftfieu  felt  through  a  considerable  extent  of  the  spine,  and  may 
ftxtrUfJ  to  the  back  of  the  heud.  The  cord  is  scarcely  ever  compressed, 
tJiJt  Lhe  uaiTowiitg  of  the  fi-raniina  may  damage  the  uerve-roots.  Tho 
iirticuliir  jirocesses,  it  will  be  remembered,  form  one  side  of  the  intor- 

*  P^djkow,  <Med.  Obot.'  (Rnts.),  xzviii;  and  'Cent.  f.  Nerv./  xU,  271. 
t  Mirt,  •  Uerl.  kl.  W.>clion*cbr.,'  1887.  No.  3.     Tim  reliiti<m  ol  the  symptnmt  to 
^**  P4ri|itic  diitcaie  is  donblful  in  n  ilv^rvv  lliHt  niaktn  il  u*fleHti  tu  meiitiou  them. 
Z    At  in  a  cMe  rocordcd  by  WitfgauU  (*  Wursftw  Med.  Ob. ; '  uiid  *  Ceut.  f.  Ncrr./ 
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vertebral  foramina,  which  are  thus  encroached  on  hy  any  enlargenwnt 
of  the  hones.  The  nerves  maj  thus  he  compressed  and  irritated,  and 
radiating  pains  are  produced,  sometimes  even  a  descending  neuritis. 
TLe  nerve-trunks  in  the  limbs  may  then  become  lender  as  irell  aa 
painful;  nuiscuhir  atrophy  may  even  occur,  and,  wht'n  the  disecise  is 
in  tbe  cervical  region,  there  may  bo  symptoms  of  disturbance  of  tbe 
Bympathetic.  Spasmodic  torticollis  is  said  to  have  been  caused  by 
this  disease  in  the  cervical  region.  The  atlo-occipital  articuUtion 
has  been  effected  alone,  or  with  the  adjacent  vertebne,  and  peculiar 
interference  with  the  movement  of  tbe  head  has  resulted.  Sometimes 
the  foramen  magnum  is  narrowed,  or  tbe  mlnntoid  process  projects 
into  the  canal.  Symptoms  of  d'lmage  to  the  nerves  of  the  meduQa 
have  also  been  produced  (Solbri^).  In  the  dorsal  region  the  sym- 
ptoms produced  are  sltgbter  in  degree,  hut  simitar  in  general  cha- 
racter, although  the  local  symptoms  usually  prt* jtonderate  over  tbo8« 
of  irritation  of  the  nerves. 

The  degree  in  which  the  morbid  process  causes  symptoms  variea, 
however,  very  much  in  different  cases,  and  it  has  occasionally  been 
found  out  at  the  pnet-mnrtem  examination  without  bein^  suspected 
during  life.  It  ia  uauully  assodated  with  distinct  evidence  of  a  rheu- 
matic diathesis,  and  commonly  with  obvious  arthritis  elsewhere. 
This  is  the  most  important  diagnostic  indication  as  to  the  cause  of 
the  spinal  symptoms,  but  it  must  be  remembered  that  the  vertebral 
affection  sometimes  exists  alone,  tind  it  may  cause  symptoms  during 
many  years,  often  when  their  nature  is  uiisusp*'cted.  It  occurs  in  both 
sexes,  and  is  not  rare  in  young  women,  in  whom  the  symptoms  are 
often  ascribed  to  hysteria.  Tbe  treatment  is  the  same  as  that  of 
the  general  disease,  nerve-symptoms  alone  needing  special  treatment, 
such  as  is  described  in  the  section  on  diseases  of  the  nerves.  The 
most  importunt  [•oiut  in  regard  to  the  malady  is  its  diaguosift,  because 
distant  nerve-pain  is  liable  to  be  regarde<l  as  unconnected  with  local 
disease,  or  the  disease  to  be  thought  far  more  serious  than  it  really  is, 
and  especially  to  be  mistakcu  for  chiouic  meningitis  or  maliguaut 
disease. 
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^IS£ASE8  OF  THE  MEMBRANES  OF  THE  SPINAL  CORD. 

The  general  arrangement  of  the  inembmnes  of  the  spinal  cord  has 
«en  tlreaily  mentioned  (p.  162).  The  pia  mater  closely  invest*  the 
nrrl,  wlitle  the  arHcbnoid  fonns  n  loose  sheath  around  it,  and  tlie  two 
arinhranpB  are  connected  by  tral>eculflB  and  meinliranous  expansions  of 
ifn>c*>ijiie<:liTe  tisMie,  wliieh  occupy  the  "aubamcbuoid  space.**  Each 
^rfaoe  of  the  dura  mater  is  coveied  by  a  layer  of  epithelium.  The 
ratmr  sli«aths  of  the  nerves  Are  continuous  with  this  roem'brane;  the 
UDttectire  tiMue,  within  the  outer  sheath,  is  continuous  with  both  the 
iiiftiater  and  arachnoid.  Tlie  blood-vessels  of  the  cord  ruoiify,  as  we 
avf  fkvn,  in  the  pia  mater,  aud  tbe  lyiuphatic  canals  of  the  two  are 
BMitiauous.     Most  of  the  cerebro-spiual  fluid  within  the  vertebral 

il  is  contained  in  the  subarachnoid  space,  but  there  is  a  little  fluid 
Twween  the  dura  mater  and  the  arm:hiioid.  Both  muinbraues  are 
•Ojiplicd  with  nerves,  but  tbose  of  the  pia  mater  are  tbe  more  abundant, 

Tbv  morbid  processes  that  involve  the  uiembraues  are  chiefly  three, 
—growths,  hemorrhages,  and  inflammation.  Tumours  of  the  mem- 
btuiw  may  be  conveuieutly  considered  in  connection  with  those  of  the 
ipiBftlcord.     luflammation  and  hfemorrbage  will  be  here  dcscnbed. 


SPINAL   MENINGITIS:    INFLAMMATION   OF   THE 
MEMBRANES   OF  THE   SPINAL   CORD. 

Inflammation  of  the  membranes  may  be  acute  or  chronic,  and  may 
V^nQ,  and  affect  chiefly,  ibe  dura  mater  {yackymetiingiliBt  i.  e.  inflam- 
^tioo  of  the  tiimer  membrane),  or  the  pia  mater  {leptomenijigitis, 
i^utiuation  of  tbe  softer  membrane).  The  arachnoid  usually 
lufitttb  with  the  pia  mater,  but  is  sometimes  the  seat  of  inflammation 
lW  affects  the  pia  mater  but  little,  a  form  that  has  l»€en  termed 
^■jttn'lu.  Acute  inflammation,  beginning  in  one  membrane,  usually 
^prtftdit  to  the  others.  Gbronic  inflammation  may  remain  limited  to 
tioe  membrane,  dura  maier  or  pia  mater. 

Ail  forms  of  acute  inflammation,  wherever  they  begin,  cause  similar 
VUfjtouni.  It  is  only  whtn  the  inflammation  is  chronic  that  the 
'.'iDptomB  may  differ  sufiicieutly  to  alU>w  of  a  precise  diagnosis. 

spinal  meuiu|;iiis  may  be  conveniently  divided  into  two  forms, 
which  depend  on  tlie  situation  of  the  iuflanxmation  iu  rt^jiard  to  tbe 
^^  Uijttir:  (1)  tbat  which  begins  outside  this  membrane,  and  some- 
^^'^  iirisps  by  extension  from  some  adjacent  focus  of  luflammatiun, 
^^Tnalv^vitingitis;  (2)  that  which  begius  within  the  dura-matrai 
P*tb.  aud  is  often  primary, — internal  meningitis. 
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EXTERNAL   MSNINQITIS. 

External  meniugitis  U  thus  an  inflamQiatioii  of  the  dura  mater.  It 
lias  l>een  termed  external  pachymeningitis,  peripachymeniu^iiiSt  and 
perimeningUiB.  The  iu  flam  mat  iun  involves  not  oolv  the  m«*nibrane, 
but  also  the  connective  tissue  outside  it,  in  which  are  the  veoouji 
jilexuses  and  adipose  tissue.  This  connective  tissue  may  be  lufiamed 
tfefore  the  membrane  itself.  The  morbid  process  usually  reaiains 
limited  to  the  outer  surface  of  the  dura  mater,  even  when  the  inilatu- 
iiiation  is  acute  and  intense,  passing  through  it  only  in  rare  caaea. 

Causes. — External  meningitis  is  generally  due  to  extension  from 
some  contiguous  disease,  especially  of  the  bones  of  the  spine,  caries  of 
which  is  the  most  frequent  cause  of  the  iiffection.  It  results  also  from 
other  forms  of  bouu  di8eat»e,  and  a  svphititic  inflammation  is  probably, 
in  rare  cases,  asKOciated  with  syphilitic  disease  of  the  vertebr».  Sach 
secondary  external  meningitis  is  generally  limited  in  extent  and 
chronic  in  cause.  Deep  sacral  iK'dsorep,  however,  sometimes  cause  as 
acute  iullammatioUi  which  may  spread  widely.  An  ascending  neuritis 
has  been  6Upf>oBed  in  some  cases  to  set  up  local  inflammation.  Sup- 
puration adjacent  to  the  vertebral  column  is  sometimes  associated 
with  a  general  acute  puruU'Ut  meningitis,  and  has  generally  been 
regarded  as  the  cause  of  the  Utter;  but  careful  observations  have 
rendered  it  probuble  that  in  most  cases  the  extt>ruul  suppuration  has 
been  the  consequence,  and  not  the  cause,  of  the  meningitis.  It  is 
certain  that  acute  general  external  meningitis  occurs  as  a  primary 
disease,  and  may  run  an  intensely  rajnd  course  with  profuse  suppura^ 
tion  between  the  membnmt  and  the  bone.  The  subjects  have  gene- 
rally been  yoniig^  ill-iiounshed  adults,  and  when  any  exciting  cause 
has  been  tracod,  this  has  usually  been  exposure  to  cold  In  some 
cases  the  pus  has  worked  its  way  bacl'wards  between  the  vertebral 
arches  (soinetiaies  through  the  foramina),  and  has  spread  among  the 
tuuscloH  of  the  back,  sunietinies  forming  also  collections  at  one  or 
more  s]>ot8,  either  at  the  haek,  or  in  front  of  the  spine. — ^uuder  the 
pleura,  for  instance,  or  behind  the  peritoneum.  Such  local  collec- 
tions of  ]>us  were  also  formerly  rt^gardod  as  the  cause  of  the  meniu- 
gitis.  It  is  still  possible  that  this  meihauism  is  effective  in  Kome 
instances,  as  when  a  rt*trn-pharyugeal  abacess  is  followed  by  iLe 
meningeal  affection  ;  but  it  is  certain  that  in  many  cases  the  actual  rela- 
tion is  the  reverse,  and  that  the  external  sup|>uration,  in  acute  cases, 
is  often  secondary.*  Ueuce  it  is  (irobiible  that  this  is  true  of  all  caseit 
in  which  the  evidence  of  primary  external  disease  is  not  conclusive. 
At  the  same  time  further  observations  are  needed  to  decide  the  point. 

Fatbolooicax  Anatomt. — The  inflammation  is  sometimes  simplp, 
but  much  more  fretjuently  purulent  or  semi-purulent.     If  simple,  the 

*  Two  instructive  otaeB  are  recorded  bjF  Or.  W.  U.  Spoucer,  *  Laacet,*  I879«  i« 
an^l  Dr.  Muguiru,  ib..  188S,  ii. 
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kn  water  may  be  merely  reddened  and  opaque,  with  a  little  1yini»b 

•♦fl  llw  surfdce  ;  when  purulent,  the  surface  is  covered  by  n  layer  of 

/'Ufe.    lu  tbc  more  common  stsmi-puruleut  form,  such  as  is  common  in 

rantis  of  tbe  spiue,  a  kyer  of  iiiHunmmtory  products  covers  the  out«»r 

of  tbi'  dura  mater,  soft,  semi-ouscous  or  firm  caseous  material. 

aes  vritb  liquid  pus  here  and  there  in  the  Ormer  sub&tauci*. 

OftfU    tbe    infliuumutory    products    uiideri^o  ^ 

i]«Fulopinent  into   iibroid   tissue,   a   mass   of 

'hieh  then  lies  between  the  dura  mater  and 

[tile  l>nm'!i.  Such  a  biyer,  caseous  or  fibroid,  may 

)meuuie8  be  half  an  inch  thick  (see  Fig.  88, 

345).    It  may  either  surround  the   dura 

!r.  Of  be  chiefly  on  one  side.     Sometimes 

is  AD  irregular  nodular  thickening  of  the 

Iter  layer  of  the  membrane  (Fig.  89).     In 

iDMt  c»«ea  the  inner  surface  Is  normal,  even 

vben  the  cord  itself  is  inflamed.     Occasioually 

inoer  surface  of  the  dura  mater  is  also 

ie<),   and   then    the  internal  membranes 

tre  inrolved    and    adhesions   form    l>etween 

In  all  forms  uf  external  innammatiou,  the 

k  buuido   the  dura  mater  quickly  becomes 

ibtorbed,  and  the  membrane  ma;'  uttiiuately 
itoooie  adherent  to  the  bone,  or  coniteeted 

villi  it  by  intervening    fibrous  tissue  of  io- 

Hunmatory  origin. 
The   rerticttl   extent  of  the   disease  Turies 

fcucb;wheu   secondary  to  curies,  the  iuttam- 

IMion  is  usually   limited   to  Ihe  neighbour- 

liood  of  tbe  bone  disease.     When    aente    and 

gntml.  SLA  in   the   primary    form,  the   space 

Wieeii    tbe    membrane     and    the    l>oue    is 

filM   with    pus    through    the    whole    Ien^th 

of  tlie  canal.  Ociasioually  the  |>us  only  lies 
the  membrane,  between  it  and  the 
of    the    v©itel»rse,   apparently    determined    in    position    by 

gUTittition.      It  ceases   in   the    u|][K:'r   cervical   region,   where    tbe 

<Uni  mater  is   in   closer  contact    with    tbe    bone,   its  ascent  beiti^ 

|^ha]i«  also  hindered  by  gravitation  as  the  [^attent  lies  with  the  head 

f^'^.    As  already  staled,  pus  is  often  found  among  the  muscles  of 

tbe  lack  (having  escaped  between  the  arches),  and  sometimes  eulleo- 

tom  ftre  found  in  front  of  the  spine.     The  amount  out&ide  is  no 

'flonbi  iacieitsed    rapidly   by  the  lixail   suppuration  excited  bv   the 

^I»rtSfUci?  of  llie  pus.      Li  these  cases  the  membrane  ilself   is  swollen. 

i"i  has  ft  soddened  aspect,  resembling  a  piece  of  wu»h-leat.her,  being 

•ftetiflj  in  proportion  to  tbe  duration  of  the  affection.     The  inner 


FI0.B9.— Kxternal  pMliy- 
meitiogitis  i  lUHlitlHr 
ttiirkuniiifT  of  outtT 
Iii^er  of  (lurN  mater  iu 
cAtii-s  of  theaiiiiu*. 
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surface  is  usuallv  normal,  and  the  pia  tuater  is  cither  unchanged 
merely  congested. 

Stmptoms. — In  different  cases  of  external  meningitis  thesvropta 
Tarv  much,  and  they  are  usually  complicate  with  those  of  the  cai 
of  the  in&Lmmation.  Those  that  occur  in  caries  hare  been  alreai 
described.  In  most  acute  cuses  the  symptoms  are  nearly  the  sal 
as  those  of  internal  meniugitis,  altbou<rh  they  are  subject  to  greal 
variations,  and  more  frequently  have  unusual  and  anomulouH  manlffl 
tatione,  presently  to  be  described.  The  chief  symptoms  are  pftio  I 
the  back,  often  referred  to  the  loins,  iucreaaed  by  movement,  acooil 
panied  by  stiffness  of  the  muscles  of  the  spine,  severe  root-jiains,  •« 
cutaneous  hyperEBsthesia.  The  pains  are  usually  associated  mt 
B[>a8m  ;  the  hypcraisthesia  may  be  followed  by  anieftihesia,  and  sotnl 
times  by  paralysis  of  the  musclos  supplied  by  the  irritated  aai 
damaged  nerves.  When  there  is  a  ra|)id  formation  of  pus.  tlic  futtf 
tions  of  the  cord  itaelf  are  rapidly  interfered  with  in  consequonce  fl 
its  compression,  and  the  symptoms  of  irritation  are  to  a  large  eitM 
replaced  by  those  of  paralysis,  l^e^itining  in  the  legs  and  asoondinl 
The  motor  palsy  is  accompanied  by  tlacr.idity  of  the  muscles  andloi 
of  all  reflex  actions.  Sensation  may  also  be  lost,  or  may  be  preaerre 
or  changed.  The  sphincters  are  usually  paralysed.  Bedsores  fon 
rapidly  if  life  is  sufficiently  prolonged.  A  peculiar  liridity  of  ti 
skin  has  been  sometimes  noted.  In  these  acute  cases  there  is  mat 
constitutional  disturbatice,  rigors,  profuse  sweating,  and  highfererj 
one  case  amounting  to  110°  (Maguire). 

In  local  secondary  forms  the  symptoms  differ  in  character  acoordii 
to  the  acuteness  of  the  inflammation,  and  in  distribution  accordiDg 
its  seat.     Although,  as  a  rule,  pain  is  considerable,  other   signs  of 
irritation,  stiffness  and  muscular  spasm,  are  generally  iuconspicu 
and  the  symptoms  resembte,  and  are  merged  in,  those  due  to 
disease  by  which  the  meningitis  is  produced. 

DiAQNoais. — The  most  import;int  iudietitions  of  the  cbrouic  fo: 
are  the  vertebral  pain  and  the  radiating  pains,  with  other  symptoros 
of  irritation  of  the  nerve-roots,  combined  with  the  »igns  of  pressure 
on  the  cord.  These  symptoms  are  seldom  distinct  from  those  of  the 
cause  of  the  external  inflammation;  the  meningitis  is  indeed  the 
ohiijf  mechanism  by  which  the  loual  disease  caoaes  its  nerve-m&nife«- 
tations. 

The  acute  form  causes  symptoms  that  have  much  in  common  with 
those  of  internal  meningitis.  It  is  indeed  doubtful  whether  the 
diagnosis  can  be  made  from  the  character  of  the  nerve-symptoms 
alone.  The  special  indication  of  the  seat  of  the  process  is  furnished 
by  evidence  of  its  extension  to  or  from  the  structures  outside  the 
spine.  If  such  acute  symptoms  are  secondary  to  external  disease 
that  clearly  preceded  the  meninireal  inflammation,  this  may  safely  he 
assumed  to  be  outside  the  dura  muter.  lu  a  case  of  apparently 
primary  meningitis  a  careful  watch  should  be  kept  on  the  tissues  of 
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bttck ;  aDT  sign  of  deep  oedema  among  the  muscles  beside  the 
hrul  column,  in  Buch  a  case,  is  probable  evidence  of  commt/ucing 
fvnileQt  infltimmation  extending  from  within,  and  the  development  of 
Kate  local  inflammation  in  either  the  pleura,  posterior  mediastinum, 
Wckof  thf  abdomen,  or  beliind  the  pharynx,  has  the  same  Hignifi- 
Hucn,  It  is  important  that  the  nature  of  such  symptoms  should  be 
le(it  in  mind,  as  otherwise  ibeir  occiirreuoe  increases  tbe  perplexing 
dumcl^r  of  the  case.  It  is  probable  that  the  nature  of  many  cases, 
vhieh  remain  undecided  duriug  life,  would  be  rendered  clear  by 
rapeat^  careful  observatiou. 

PkooKOSEB. — Tbe  acute  affection  is  exceedingly  grave.  Recorded 
fsua  bare  ended  in  death,  but  this  termination  has  been  a  condition 
i4  the  diaj^nosia ;  and  it  is  possible  that  some  cases  which  Itave 
rBTOvered,  in  which  the  exact  seat  of  the  inflammation  waa  unc»^rtain, 
nu  have  been  instances  of  this  form,  and  that  the  fatality  of  the 
divtse  may  not  be  so  great  as  published  facts  suggest.  But  on  this 
point  only  future  observations  can  throw  ligbt.  Chronic  external 
neninifilis  which  results  from  caries  is  only  serious  in  the  compres- 
rinti  it  exerts  on  the  cord. 

TaBATMESfT  — The  local  form  alone  affords  an  opportunity  for 
tflklive  tivatment.  The  first  and  most  important  element  is  tbi* 
tnutnteut  of  tbe  original  cause  of  the  disease,  the  caries,  Ac,  to  which 
tbv  meningitis  is  secondary.  Any  accessible  collection  of  pus  should 
Uopfued.  and  if  acute  local  symptoms,  in  a  case  of  bone  disease, 
nirgest  the  passage  of  pus  into  the  vertebral  canal,  the  propriety  of 
iiiua*;diate  trephiaiug  should  be  considerod.  Rest,  counter-irritation 
W  tbe  spine,  especially  the  actual  cautery,  sedatives  to  relieve  the 
juin,  and  tonics  are  the  most  important  measures  in  chronic  cases. 
SiUras  the  acut€  form  is  open  to  treatment,  the  measures  suitable 
&re  those  for  tbe  internal  variety.  In  a  subacute  case,  a  free  exit 
ibould  be  afforded  to  the  pus.  An  opportunity  for  this  very  seldom 
pTMeots  it«elf,  but  may  perbaps  be  furnished  by  sufficiently  frequent 
eumination  more  often  than  has  hitherto  been  the  case. 
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Jrnal  meningitis,  inflammation  beginning  within  the  dura-matral 
may  be  either  acute  or  chronic.     The  acute  form  usually  corn- 
ices in  the  pia  m&ter  and  arachnoid ;  the  chronic  forms  may  begin 
|"ut«e  iiiembranea,  or  in  the  inner  surface  of  the  dura  mater.     Little 
^  ftOuwn  practically  of  any  separate  affection  of  the  arachnoid. 
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Internal  uieiiin^itis,  for  the  reason  already  mrnlione*?,  hnt 
termed  "  InptonifniriL^itiH/*  but  tlie  arnte  form  only  remains  liin 
to  tboae  membranes  when  of  slij^bt  decree.  In  some  cases  the  inn 
surface  of  the  dura  mater  is  alB.o  inflamed.  Frequently  tlit*  inflatn 
matioD  extends  nipidlr  to  the  cord,  and  to  such  cases  the  term 
"meningo-myelitis"  is  often  applied  ;  in  otbcr  cases,  strange  to  say, 
no  extension  to  the  cord  t.:ik»fl  place.  The  inflammation  may  be 
either  simple  or  pnrnleut,  or  it  may  be  secondary  to  tubercle. 
also  occurs  in  conjunction  with  cerebral  meningitis  in  tbe  epidemii 
form.     Acute  simple  spinal  meningitis  is  a  rare  disease. 

The  immediate  causes  that  have  been  truced  are  in  part  such  as 
have  a  local  action  ;  in  i»art  they  are  general  morbid  influeuces^  sxivh.  as 
give  rise  to  other  internal  inflammations,  and  have  been  effective  ia 
causing  meningitis  in  couscrjuence  either  of  some  personal  predisposi- 
tion, or  in  conseqiienee  of  a  peculiarity  in  the  agent,  which  led  lo  a 
spedfic  action  on  these  utrnctuie^. 

(a)  The  local  causes  may  lie — (1 )  Injuries  to  the  spine, seyere  oralight, 
from  fruf'ture  to  simple  dislocation  ;  concassiou  ;  surgical  procedures, 
such  as  an  operation  on  the  vertebral  column*  or  the  puncture  of  tbe  sac 
in  spina  bifida.  (2)  The  exposure  of  the  bark  to  cold  has  been  the  appa- 
rent canse  in  rare  cjiscs ;  and  still  more  rarely  tlie  prolongt-d  exjvosure  of 
the  spine  to  tbeaun.  "spinal  insolation/'  has  seemed  to  beeffeetire.  (3) 
Adjac  nt  inflammation  has  sometimes  caused  internal  meningitis,  but 
in  such  cases  external  meninj^itis  has  of  necessity  been  first  produced, 
and  the  inflammation  has  passed  through  the  dnra  mater,  fieuce,  all 
the  causes  of  acute  external  mi'ningitis  are  also  occasional  causes  of 
tbe  internal  form.  But,  asalready  stated,  such  extension  throui;h  ihe 
sbeath  is  very  rare,  and  there  is  some  doubt  as  to  the  precise  nature  of 
many  of  the  cases  in  which  it  bus  been  supposed  to  occur.  We  hare 
seen  that  in  many  of  the  instances  in  which  external  meningitis  has 
been  ascribed  to  adjacent  suppuration,  the  latter  has  l»eL-n  secondary^ 
and  the  meningitis  has  been  tbe  result  of  a  primary  blood-statt*. 
When  in  such  cases  theie  has  been  both  internal  and  external  menin- 
gitis, it  is  probable  that  iho  former  has  not  been  due  to  actual  exten- 
sion through  tbe  dura  mater,  but  that  both  have  been  the  simultaneous 
result  of  a  general  cause. 

(b)  In  a  few  cat^es  acute  internal  meningitis  is  due  to  the  extension 
of  inflummatioB  from  tbe  cerebral  membranes.  Such  extension  is 
rarely  traced,  however,  exeept  in  two  classes  of  cases  : — (1)  Those  in 
which  blight  meningitis  is  found  in  the  uj  per  cei-vical  rejiion,  as  far 
aa  gravitation  favours  the  descent  of  solid  particles  in  the  cerebro- 
spinal fluid  as  the  patient  lies  in  bed.  The  inflnuimation  ceases  when 
the  spine  becomes  barizontal ;  for  the  most  part  symptoms  are  slight 
or  absent  ia  such  cases.     (2)  In  cases  in  which  a  general  spinal 
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iini^ltia  hft»  >K?en  8*?coini»irv  in  point  of  time  to  inflammation  of  the 

jbni  meiuhrau4}8  the  a£ftM-tion  has  generally  been  due   to  some 

i8«  cupable  of  acting  upon  both,  such  as  the  local  presence  of 

sWrclcs  ur  a  morbid  blood-state  of  the  character  to  be  immediately 

intDtion«>d. 

(c)  Tht»  most  acute  and  severe  forms  of  internal  meningitis  are 
dtie  to  a  morbid  blood-stule,  either  septicaemia  or  a  virus  allied  to  thHt 
vhicb  causes  the  cercbro-spinal  form.     Punileut  meningitis  occurs  in 
eut4  of  survjical  and  puoi-j»eral  septioffimia,  both  with  and  apart  from 
tiimilar  affe<Mion  of  the  ceffbral  membranes.     Acute  inflammution, 
fitiralent  when    intense  and  prolonged,  occurs  also  aa  an  isolated 
KuiUJr,  sometimes  without  apparent  exciting  cause,  sometimes  after 
fXf-oaure  to  cold.     In  such  rases  organisms  have  bceu  found  in  the 
ipinal  Buids.  analogous  to  those  of  the  cerebro-spinal  form,  in  connec- 
tion with   which  the  pathological  relations  will  be  more  fully  con- 
lidwed.      It  probably  results  from  a  blooil-state  not  far  removed 
frurii  those  which  cause  ^ome  other  forms  of  iut»'riial  irifl>immaiion, 
utd  vhich  give  rise  to  acute  articular  rheumatism.     General  ex(K>8ure 
tocold  must  be  assumed  to  cause  so  special  un  eflect  only  through 
it  igeocy  of   loxfisniia,  such  as  that  witich  has  l>een   already   cun- 
ieivd  as  underlying  the  rheumatic  form  of  acute  polyneuritis.     Such 
lpo«UT^  has  been  apparently  rendered  t-ffective  in  some  instances  by 
incident  menstruation,  which  may  have  produced  a  spec  al  suscepti- 
lity  to  the  attack,  or  favoralile  conditions  for  the  development  of 
organised  virus,  such  as  seems  to  be  the  essential  factor  in  the 
kusation  of  these  forms.     Thf  e\iK>aure  to  cold  that  has  l)een  efTec- 
rehas  presented  all  the  varintions  that  are  met  with  in  the  ciise  of 
Her  diseases  thus  produced,   variations   which  are  common  to  so 
IT  maladies  that  they  can  have  no  special  rvlation  to  any  one  of 
\m.    Lastly,  as  a  crucial  example  of  this  origin  of  the  disease,  is 
tlie  important  fact  that  it   may  follow,  or  occur  in  tbe  course  of 
acute  specific  diseases,  as  one  consequence  of  the  virus  that 
laces  them. 
PiTHOLooiCiiL  AnA-tumt. — luiemal  meningitis  is  usually  of  wiJe 
ittfut,  since  the  inflammation  spread**  readily  in  the  loose  tisane  of 
[tile  amchiioid.      Probably  also  the  movement  of  the  cerebrospinal 
laid  aids  in  the  extension  of  luuil  forms  and  in  the  descent  of  intra* 
lial  mflttmniatiou  by  conveying  irritant  material      In  the  case  of  a 
||>ati«iit  who  had   lieen  in  bed   for   some   time  tbe    precise   level   at 
*bichsuch  slight  descending  meningitis  ceases  may  be  that  at  which 
taeyertebral   colnmti  becomes   horizontal.     In  the  earliest  stage  the 
only  change  is  congestion  in  the  pia  mater,  which  is  reddened  from 
.*Uculiirity,  and  may  be  dutted  with  ecchymoses.     The   inner  sur- 
of  the  dura  mater,  and  the  substance  of  the  spinal  cord,  may  be 
irniUrly  congested      When   the   inflammation  is  further  advanced, 
tbe  stage  iu  which  the  condition  most  often  comes  under  observa- 
tiie  pta  mater  and  arachnoid  are  opaque  and  thickened,  and  an 
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"  exadfttioii "  of  influiiimatorv  products,  grejish  yellow  in  tint,  m&j 
coTor  the  pia  mat^r  and  occupy  tbe  ineshefl  of  tbe  aracbooid,  forming 
a  layer  over  tbc-' cord.  This  exudation  variea  in  its  cunsisteoce,  and 
may  l»e  serai- purulent  in  aspect;  in  Ibe  suppurative  form  tbe  mem- 
hraues  are  inliltraled  witb  pus,  wbicb  also  covers  tbeir  surface.  Tbe 
inner  surface  of  the  dura  mater  usually  presents  similar  cbangeti 
and  tbe  iuflammatory  products  may  fill  np  tbe  wbole  spare  between 
tbe  dura  and  pia  mater,  tbus  connecting  tbe  two  membranes  and 
surrounding-  tbe  nerve-roots  (Fig.  90).  Tbe  micro8co£>«  shows 
abuudaut  leucocyLal  eleriieuts*  and  tbe  larger  round  and  spiudle  oellif 
tbat  are  common  in  all  inilaiumatory  products.     Tbe  former  corpuscles, 
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Fio.  PO. — PurnlcDt  meninptist  portion  oF  spinnl  eord  Mnd  mcinbrsneti t  tbe  fpace 
between  the  pia  muter  rini\  dura  mnler  if  occupiwl  by  iu(!Hmiimtf»ry  pnKluct",  pn«, 
itc,,  in  wbich  the  ncrvr-rootK.  n  n,  lire  einl>e{1>te<l.  a  a  Ciivitie*  whicli  hnd 
apparently  been  61]ed  n-ith  liquid  p»8.  From  a  case  of  Kptic  origin,  secondark  to 
cnrici  of  the  jnw. 

FlO.  91.^Froin  tlie  siime;  inesbci  of  nrachnoid  infiltmteil  witb  pax-corpiitrlM. 
A  norre-root,  n.  r.,  altbonch  mrroiiiifled  by  pui,  \*  ptrfi'ctly  iioruial;  nnd  ao  also  aro 
the  pia  mnler,  p.  m.,  and  tbe  pcriphi-rnl  Inyor  of  the  spinal  cord,  ».  e. 


wbich  resemble,  and  aro  probably  identical  witb  pus-corpuscles,  may 
be  abundant,  even  wben  tbe  exudation  bas  not  a  distinrtly  purulent 
aspect;  wben  it  bas,  tbey  constitute  almost  the  wbole  of  tbe  material, 
lying  amonp  tbe  fibres  of  tbe  arncbnoid  (Fif».  91).  The  vessels  are 
dilated,  aud  tbeir  sbeatbs  distended  witb  cells.  Tbe  spinal  fluid  is 
increased  in  quantity,  and  turbid  from  flocculi,  or  even  purulent  in 
aspect.  Tbe  nerve-roots  are  coverted  with  exudation,  and  are  often 
swollen  and  roddt*ned  from  invasion  by  tbe  inflammation.  But  they  do 
not  always  suffer,  even  in  pnmlvnt  meningitis,  as  Fig.  91  sbowa,  in 
which  a  nerve-root  is  almost  normal  in  aspect,  and  its  sheath  is 
Dnaffected,  although  it  is  surrounded  by  pus-cells.      The  spinal  cot^ 
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iDTaded  hy  the  iDflamuiatiou ;  it  ia  then  reddened,  pale,  and 

aed,  aud   the  microsoopu  shows  the  tissue-chauges  commou  in 

r  forms  of  myelitis.     Tbe  chauge  it»  always  luost  iimikt'd  in  the 

>hi,'T7  of  tbe  cord,  and  may  occur  in  wedge-abaped  areas,  having 

*|iex   directed    inwards,    and    coalescing   at  the   surface.      The 

bcralai-terioles  come  from  the  pia  mater  (see  '*  Vcssela  "),  and  the 

aoation  of  their  periTascular  spaces  with  the  lymphatic  interstices 

ibe  membranes  renders  it  easy  to  understand  the  invasion  of  the 

rd.    Nevt  rtheli'sa,  in  some  cases,  espetia.lly  of  purulent  meningitis, 

{4a  mater  itself  ia  little  affected,  even  when  the  arachnoid  ia  filled 

piu»  and  in  these  cases  the  spinal  cord  may  bo  normal,  as  in  the 

pie  shown  in  Fig.  90.     If  recovery  takes  place,  the  infliimnuitory 

act«  may  undergo  cicatricial  changes,  the  membranes  remaining 

oe  and  adberent,  and  there  may  be  a  permanent  exoess  of  arach- 

fluid.     The  changes  in  the  cord  may  lead  to  sclerosis,  widely 

,  or  limited  to  certam  spots,  and  from  these  secondary  degenera. 

asceDding  and  descendm^j;,  may  develop. 

Tbe  area  affected   varies  in   dilTeient  cases;  tbe  membranes  are 

ifiTolred  in   their  whole  extent  in  most  acute  forms.     Usually  the 

ftfloction  ia  greater  on  the  posterior  than   on  the  anterior  surface; 

I'roliaUy  on  account  of  the  influeuce  of  the  recuml>eut  posture,  which 

lines  the  passage  backwards  of  the  lympbatic  iiuids  containing 

erial  capable  of  exciting  and  increasing  the  inEaiurnation. 

In  tubercular  inflammation  tbe   amount  of  exudation  is  usually 

iiull,  and  it  may   be  absent.     It  is   often  grey  and  gelatinous  in 

ip|>faraace,  and  iu  it  are  scattered  tbe  greyish  or  whitish  tubercular 

^ulaliDns.    Similar  granulationtu  may  usually  be  found  in  abundance 

iitiOQ  the  inner  surface  of  the  duiu  mater.      Such  grey  granulations 

often  found  u(>on  the  spinal  membranes  in  cases  of  tuberculosis 

there  is  no  uillammutiou,  even  when  the  cerebral  membranes 

iuteusely  inflamed.      Tbe  aracbtioidr  especially  that  covering  the 

«  equina,  may  appear  au  if  dusted  over  with  grey  particles,  so 

are  the  granulations. 

/  Caues,  the  signs  of  spinal  meningitis  are  associated  with 

inflammation  of  the  meinbraues  of  the  braiu,  especially  of 

^«Oie  about  the  base  and  posterior  part  of  the  brain.     The  continuity 

^'tlit  spinal  and  cerebral  inflammation  may  be  obvious  or  indistiuct. 

^  iho  latter  case,  the  cunnectiug  mllammatiou  has  apparently  been 

slighter  than  that  in  the  base  of  the  braiu  or  around  the  Gord» 

indeed,  as  to  have  left  uo  distinct  traces,  the  inflamma- 

ing  apparently  extended  in  consequence  of  the  passage  of 

material  by  the  cerebro-spinal  fluid.     In  cases  of  slight  cerc- 

aeningitis,  in  which  the  patient  bas  been  recumbent,  signs  of 

*P*ii*l  meningitis,  opacity  of  the  araehuoid  and  its  distension  with 

■riafi^^y  turbid  fluid,  may  exist  only  in  the  cervical  region,  ceasing 

^K^site  the  upper  dorsal  ▼ertebi'ce,  and  thus  extending  as  far  as 

^^''tation  (the  head  being  slightly  raised  on  a  pillow)   favoured 
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the  descent  of  inflammatory  proincta.  Btit  in  the  violent  puruUnl 
cerebro-si'iual  meningritis,  which  is  ocrasionally  produced  hj  m  »ef4ir 
influence,  pus  around  the  cord  it  often  continuous  with  that  which 
bathes  the  base  of  the  brain.  In  a  case  of  tbia  kind,  in  which  (he 
meningitis  wa«  secondary  to  iwute  doubli?  purulent  otitis,  Levden 
found  abundant  active  micrococci,  very  similar  to  those  aasociated 
with  erysipelas.  In  other  acute  cases,  oi-jvanisms  have  been  fuund 
similar  to  those  of  pneuujooia,  and  met  with  also  in  the  epidemic 
cerebro-fipinal  form. 

Stmptobib. — Slight  pain  in  the  back,  and  malaise,  may  precede  the 
acute  onset  of  the  symptoms  Tbis  is  usually  marked  by  a  rigor,  by 
pyrexia,  and  by  severe  pain  in  the  back.  The  latUr  varies  in  pi>fi)* 
tiou,  according  to  the  locality  of  the  inflammation,  but  ia  often  felt 
along  the  whole  extent  of  the  spine.  Fain  also  radiates  along  the 
distribution  of  the  nerves,  ronnd  the  trunk  or  to  the  extremities. 
This  excentric  i>ain  is  paroxysmiil  and  intense  ;  hharp,  darting',  bumiog, 
or  constricting.  The  jvain  in  the  back  ifl  usually  constant,  with 
exacerbations.  It  is  often  increased  by  movement,  usually  also  by 
pressure,  and  by  the  application  of  a  hot  sponge  to  the  skin.  It  is  no 
doubt  due  to  the  irritation  of  the  inflamed  meninges,  while  the  radi- 
ating pain  is  ]>rodueed  by  the  irritation  of  the  sensory  nerve-roots. 

MuHcular  HpiiHiu  usually  conie-s  on  at  the  same  time  as  the  pain. 
It  shows  itself  first  in  rigidity  of  the  muscles  of  the  back,  most 
marked,  if  the  inflammation  is  local,  in  the  neighbourliood  of  the 
inflamed  part.  This  rigidity  is  an  important  and  cinracteristic 
symptom.  It  is  often  first  observed  in  the  neck,  probably  on  account 
of  the  mobility  of  the  part.  When  slight  it  may  merely  cause 
retraction  of  the  head,  or  stiffness  of  the  back,  or  may  be  so  general 
and  80  severe  a;*  to  cause  opisthotonos,  resembling  that  of  tetanus. 
The  epaam  usually  involves  also  other  trunk-muscles,  especially 
those  of  the  abdomen,  which  become  hard  and  cramped.  The  limbs 
also  become  rigid,  and  paiuful  crump-like  spasms  occur  id  them, 
especially  on  attempts  to  move.  Tbe  sfxism  is  probably  partly  due  to 
the  irritation  of  the  motor  nerve-roots,  and  is  partly  rellex,  from  the 
irritation  of  the  sensory  roots  and  tbe  uervcs  of  Ibe  pia  mater.  There  is 
usually  great  hypenestheuia  of  tbe  skiu  to  all  forms  of  stimulation,  and 
also  increased  Bensitiveness  of  the  muscles,  especially  in  the  lower 
limbs.  Pressure  on  the  arms  may  cause  no  uneasinusa,  while  a 
similar  pressure  on  the  legs  occasions  great  pain.  Keflex  action  is 
usually  increased  at  the  beginning.  Constipation  is  common,  and  so 
ia  retention  of  urine,  in  spite  of  irritable  ai tempts  to  empty  the 
bladder — the  result,  apparently,  of  Bpat>m  of  its  muHcles,  including 
the  sphincter,  which  resists  tbe  action  of  the  detmsor.  Dyspnoea 
may  result  from  the  eptism  of  the  thoracic  muscles,  and  may  be 
almost  suflFi>ca,ting  in  its  sererity.  The  pnlse  may  be  frequent  or 
retarded.  The  temperafurp  is  raisfd,  sometimes,  however,  to  only  a 
slight  degree.     Cerebral  symptoms,  headache,  dolirium,  coma,  occur 
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inflaininAliiPii  has  extended  within   the  sliull.     T1»e  "  Clievne- 

brpathtn(»  "  may  bo  present,  from  impliratiou  af  the  medulla' 

function  of  thti*  vaso-motor  nerres  (which  luavo  the  eord  bjr  man/ 

the  oatprior  root«)  is  alao  deran^ired ;  the  diiaUtion  of  the  Teasels, 

it  follows  a  etroko  on  the  skin  of  the  trunk,  is  exoeeaive  and  pro- 

>ngp«l  (meningeal  streak,  (ache  gpiiude). 

At  ibe  *li*ease  jirogresnes,  the  symptoms  of  irritation  give  place  to 

<f  of  paralysis,  which  may  be  mo8t  mjtrked  where  the  rigidity  was 

iMt.     The  limbs  become  relixed,  and  feeble  or  pt»werleK8.     Sensi- 

ilj  li«y»>nie8  lessened  or  lost.     Reflex  action  disappears,  the  mue- 

ilir  ftower  in  the  limbs  becomes  so  redueed  that  the  patient  is 

oely  able  t-o  move^  the  heart  shares  the  universal  prostration,  and 

IntJi  may  occur  from  asthenia,  or  from  paralysis  of  the  respiratory 

liwli**.     Towards  the  end  there  is   sometimes  considerable  rise  of 

ropcrature.     In  some  caaes  the  symptoms  become  less  progressive 

the  disease  passes  into  a  less  acute  stage  ;  the  paius  persist,  the 

of  power  continues  and  may  even  slowly  increase.     Death  may 

t<\it.  after  weeks  of  suffering,  from  the  eflfects  of  bedsores  or  from 

►udary  kiJney  disease,  due  to  the  retention  of  urine,  and  f.Lcilitatcd 

Ktrujfhic  derangement.     On  the  other  hand,  in  slight  eases,  the  signs 

irritation    may   lessen  and  pass  away,  while  those  of  structural 

paralysis  and  amcsthesia,  may  remain,  and  to  these  may  he 

xnusculur  atrophy  and  oontractiirca,  from  the  secondary  coiise- 

itotces  of  the  lesions  of  the  nerve-roots.     Such  persistent  symptoms 

n  much  in  extent  aud  degree,  according  to  the  jiosition  and  intensity 

tbe  morbid  process.     Ultimately  the  symptoms  of  damage  to  the 

may   either  slowly  increase,  in  eonseijuence  of  the  spread    of 

ironic  myelitis  set  up  by  the  acute  mischief,  ur,  on  the  other  hand, 

symp^)ln8  of  the  meningitis  may  pass  entirely  away. 

The  symptoms  above  described  vary  in  their  distribution,  according 

the  position  of  tbe  disease.     When  the  membranes  over  the  lumbar 

lUrgpment  are  chiefly  affected,  the  pains,  hyperceetheaia.  and  cramps 

cou5tied  to  the  legs  aud  loins.     When  the  disease  is  in  the  dorsal 

there  may  be  similar  hypenestheflia  and  spasm  in  the  l^'gs,  but 

ke  pain  and  cramp  extend  higher,  and   involve  the  trunk.     If  the 

frvical  region  is  affected,  the  symptoms  extend  to  the  upper  extremi- 

the   dyspncEa    may    be   great,  and   there   is  often    difliculty  in 

^dUowing.     The  action  of  the  heart  is  sometimes  deranged,  aud  con- 

kctjon  or  dilatation  of  one  or  both  pupils  may  occur.     Extension 

tbe  brain  is  marked  by  vomiting,  general  headache,  delirium,  and 

dysis  of  cranial  nerves,  of  which  the  first  to  suffer  are  the  spinal 

essorj  and    hypoglossal.     If   such   symptoms   preceded   those  of 

ifial  meningitis,  we  may  conclude  that  the  inflammation  commenced 

Lhin  the  skull. 

^e  symptoms  vary  somewhat  nccordirg  to  the  natnre  of  the  inflam- 
•tion.  lu  purulent  meningitis,  as  already  pointed  out.  the  sym- 
^ua  of  irritatioQ  are  sometimes   very   slight,  apparently  because 
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there  is  little  tendency  to  invaUo  tho  nerve-roots.  In  tlie  case  frooi 
which  Figfl.90  ami  91  were  taken,  there  were  hardly  any  BTUiptoms  lo 
suggest  meningitis,  and,  although  there  was  paraple^a,  it  was  probably 
produced  >»y  the  men^  pressure  of  a  large  collection  of  pus  ou  the 
spinal  cord  ;  there  were  no  patna  or  spasm.  The  case  was  one  of 
septic  origin.  It  was  apparently  a  pure  arachnitis,  and  the  tissue  of' 
tho  pill  mater  was  able  to  resist  invasion  so  completely  as  to  protect 
tbo  structures  beneath  it  even  from  disturbance  of  function. 

The  duration  of  tlie  acut«  symptoms  varies  from  a  day  or  two,  in 
Bovere  cases,  which  end  in  death,  to  two  or  three  weeks,  in  t-ases  uf  leas 
8e?erity,  which  may  end  in  either  death  or  recovery.     The  duratioal 
of  the   subacute   and    chronic   symptoms   that  supervene    ia   to  bej 
measured  bv  mouths,  and  sometimes  by  years. 

The  symptoms  of  tubercular  spimil  meningitis  resemble  those  which 
have  becu  described,  but  are  usually   less  intense.     There  is  paiu  in 
the  back  and  loius,  witli  htLffuess  of  the  spine  and  retraction  of  the  neck, 
so  that  it  may  be  difficult  to  bend  the  head  forwards.     There  are  also 
variable  rigidity.  b_vp**nc8thL!»ia,  and  tiugling  in  the  limbs,  followed  by 
lesseued  sensibility  and  paraplegic  weakness.     These  symptoms 
sionally  come  on  in  the  later  stage  of  cerebral  tubercular  xneningitii. 
Diagnosis. — The  diagnosis  of  the  disease  rests  on  the  pain  in  the 
back,  the  retraction  ami  ngidity  of  the  ueck  and  spine,  the  byperees- 
thesia  and  spasm  in  tbe  limbs,  excited  especially  by  attempts  to  moTd 
them,  on  the  acute  onset  of  the  symptoms  and  ou  their  association  wit 
pyrexia.     Tbis  grouping  of  ibo  symptoms  is  sufficiently  characteristic.' 
as  is  shuwu  by  tbe  factthat  it  isektremcly  rare  for  them  to  be  simulated, 
even  remolefy.     The  chief  difficulty  iu  actually  acute  cases  is  presented 
.  by  the  forms  tbat  ruu  au  almost  latent  course,  especially  by  tbe  secondary 
purulent  form,  which  has  so  little  tendency  to  invade  the  nerve  struo 
tures,  and  a  correspoudiugly  slight  tendency  to  derange  their  func- 
tions,  and  even  tu  irrit-iite  tbem.     In    pure  myelitic,   on   the   other 
hand,  paiu  in  tho  back  is  absent  or  trifling  ;  paruljsis  occurs  early  and  is 
the  hading  symptom,  and  there  is  little  or  uo  spasm  in  the  limbs 
iu  tbe  early  stage  of  the  affection.     Often,  however,  some  meningitis 
occurs  at  the  onset  of  acute  myelitis,  and  then  some  pain  in  the  bock 
and  flight  rigidity  iu  the  limls  may  precede  or  accompany  the  ouset 
of  tbe  paralysis.     In  such  cases  the  predominance  of  the  meningeal 
or  cord  symptoms  must  determine  tbe  categ6ry  in  which  the  case  is  to 
be  placed.     Meningeal  Kivmorrhage  most  nearly  resembles  meningitis 
in    its   uiauifestations,  aud   docs  so  necettsanly,  because  it  produces 
iulhiramatiou  ;   tbe   distinction    chiefly   depends  on   the   ouset,  and 
will  be  considered  in  the  next  section.     Hsnnorrha^e  into  the  tpinal 
cord  can  scarcely  be  coufused  with  inflammation  of  the  membranes, 
because  tho  only  common  symptom,  pain  in  the  bock,  is  confiued  to  a 
definite  spot. 

Tetanus  is  attended  by  rigidity  of  the  back,  and  by  spasm,  and 
presents  a  closer  initial  resemblance  to  meningitis  than  most  other 
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;lioB«  with  wLkh  it  may  be  confounded;  l.ut  there  is  no  fever  at 
onset,  trismus   is   an   early   an<i    obtnisive    Bvmptom,  and   the 
pftToxyams  of  muscular  spaain  are  excited   by  jwriphend  inipressions 
h  more  readily  than  in  meningitis,  in  which  they  occur  chiofly  on 
mpta  to  move.      Only  the  "  rheumatic**  form  of  tetanus  wouM 
rise  to  difficulty  ;  the  onset  of  the  traumatic  form  after  an  injury 
uld  prevent  any  doubt.     Hheiimatism  of  the  muscle  may  causti 
Q  in    the  back   on    movement,  and   the   resuUinj^   rigidity    may 
ent  movement;  but  there  is  not  thesitontiineous  pain  which  attends 
tia,  nor   is   there   distant   spasm.     Some   difficulty    may    be 
T  rheumatism  of  the  cervical  mustdes  in  young  childrou  ;  this 
to  retraction  of  the  head,  and  if  it  comes  on  acutely,  after 
to  cold,  i-ousidemble  doubt  as  to  its  nature  may  at  first  be 
But  it  remains  stationury,  and  the  freedom  of  the  patient  from 
ntancous  or  radiating  pains,  and  from  any  affection  of  the  nerveu. 
n  eoables  a  reassuriug  oi>inion  to  be  fi>rmed. 

The  diagnosis  of  tbe  fona  of  meningitis  depends  on  the  recognition 
the  cause  of  the  innaniniation.  VVbeti  spuutau^ousand  acute  the 
is  probably  of  the  *' primary  "  form,  whieh  depends  on  some 
ic  agency*  probably  often  an  or^MiniBcd  virus,  and  is  really  a  partial 
•pidemic  "  form.  If  it  wcurs  under  the  conditions  that  give  rise  to 
r^tul  septifipmia,  or  after  childbirth,  puruleut  meningitip  is  almost 
in,  and  the  inflammation  may  be  far  more  intense  than  the  severity 
tbo  symptoms  suggest.  The  diagnosis  of  tubercular  fpioal  menin- 
ii  depends  on  the  combination  with  cert^bral  meningitis,  which 
ly  precedes  the  spinal  symptoms,  and  on  the  gradual  and 
iidious  onset  Indications  of  the  tubercular  or  scrofulous  dia- 
iWis  are  commonly  present  in  the  8tat«  of  other  organs,  or  to  be 
iM«rtained  from  the  family  history  of  the  ftatient. 

Pitooxosia. — The  prognosis  is  grave  in  all  cases.  It  is  worse  the 
Bwre  severe  and  acute  the  symptoms,  the  higher  the  temperature,  and 
iJwiooner  the  symptoms  of  irritation  give  place  to  those  of  jiaralysis. 
ii  woree  also  when  the  disease  is  due  to  strious  U'sions  of  the  spine 
to  tuberculosis,  than  when  due  to  cold,  and  worse  in  the  so-called 
eons  "  cases  than  in  those  which  result  from  trauraHtic  causes, 
is  more  probable  in  middle  life  than  in  eurly  or  advanced 
The  prex'ious  health  of  Ihe  patient  also  inftuences  the  prognosig. 
must  always  be  remembered  that  even  if  the  patient  survives  the 
od  of  acute  inflammation,  serious  permanent  damage  niay  remain. 
TaRXTSTENT. — Perfect  rest  and  quiet  are  of  the  greatest  imjK>rtance 
^rouifhout  the  course  of  the  disease.  All  sounds  should  be.  as  faras 
ible,  excluded;  the  light  should  be  subdued,  and  all  bodily  move- 
tit  and  mental  exertion  as  far  wa  possible  avoided.  The  vascular 
^i-Hturbaoce  of  inflammation  is  intensiified  by  all  functional  excitement 
tbe  t<JO  irrittible  structures,  and  continuous  freedom  from  such 
t^meat.  as  f:ir  as  it  is  i>08sible  to  obtain  the  freedom,  is  of 
tnimnt  importance.     Every  attack  of  spasm  means  greater  vasculai- 
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diaturbaDce,  and  the  circulatory  deraogement  eutaila  leacocjtal  infiU 
tratioa  and  other  Btruetural  coDsequences. 

Although  it  is  undesirabLo  tbut  the  spine  should  be  the  lowest  part 
of  the  body,  yet,  iti  acute  meningitis,  it  ifl  scarcely  possible  for  the 
I»atieut  to  lie  in  any  other  posture.  The  prone  position  interferoi 
with  respiration,  and  both  it  and  a  lateral  posture  entail,  directly  ai 
indirectly,  greater  muHcular  exertion,  and  hence  more  frecjueut  nod 
mure  severe  attacks  of  spasm,  with  secondary  harm  out  of  proportion 
to  that  which  the  posture  cuuld  prevent.  ITere,  us  so  often  in  then- 
IK'UticH,  skill  is  sho^^u  and  success  secured,  if  it  is  wttbiu  reach,  bj 
kuowin<;  when  to  permit  no  compromise,  and  when  to  adopt  o 
The  dorsal  pusitiou  must  be  permitted  if  in  it  the  spasm  is  much 
less  thtiu  in  others.  Dry,  or,  in  robust  patients,  wet  cupping,  or 
leeching,  along  the  spine  may  be  employed  at  the  onset,  and  bs 
followed  by  the  local  application  of  cold  in  traumatic  or  hscmurrh&gie 
oases,  and  of  heat  in  others— the  principles  being  the  same  as  in 
myelitis.  Countt^r-irritation,  by  blisters  or  repeated  sinapisma,  is 
more  useful  when  the  disease  is  suhsiding  than  at  the  onset.  In 
cases  that  are  due  to  cold,  free  diaphoresis  often  does  good  ;  a  hot 
air  or  vapour  bath  shuuld  bu  employed  at  the  onset  of  the  treaU 
inent.  A  warm  bath  rnay  be  followed  by  moist  packing  for  seve 
hours.  The  relief  thus  given  ia  sometimes  very  great.  The  bowels 
should  also  be  freely  opened. 

The  only  iuiemal  remedy  which  has  been  held,  for  long,  in  general 
repute,  as  capable  of  iutlueucing  thti  inllanimatory  process 
mercury.  The  eoutidence  placed  in  it  of  old  ia  not  altogethe 
unwarranted.  It  bhuulJ  lie  givL^u  uutil  there  is  a  slight  affection  of 
the  gums  (the  only  evidence  that  enough  is  in  tlie  system  to  act  on 
the  tissues),  and  inunction  is  unquestionably  the  best  way  of  adminis- 
tration. We  know  that  it  must  then  enttr  the  blood  before  it  can 
escape  by  the  bowel ;  we  can  regulate  its  dose  as  we  need,  for  we 
estimate  it  by  the  influence  on  the  gums ;  and  by  rubbing  it  in  oTer 
the  jKirt  affected  we  can  combine  some  counter-irritant  influence  (i 
by  an  irritating  agent  added  to  the  ointment  used),  and  wc  nee 
surily  secure  the  simultaneous  action  of  the  two  agents,  for  the  largest 
quantity  of  uiercury  in  the  hluod  will  coincide  with  the  most  consider- 
able reflex  action  on  the  vessels.  Lastly,  the  disturbance  of  the 
stomach  and  bowels  ia  certainly  less  than  when  their  mucous  mem- 
brane is  chosen  as  the  path  into  the  body.  The  oleate  of  mcriTUry 
may  be  rubbed  in  along  the  spine.  Iodide  of  potassium  seems 
have  little  influence  over  acute  inflammation. 

It  ifl  ne<:eH8ary  to  give  sedatives  for  the  relief  of  the  pain  and 
spasm,  if  the  application  of  cold  does  not  suffice.  Of  these,  morphia, 
given  by  the  skin  or  the  moutb,  is  the  moat  effective,  hut  vomiting 
Irom  its  use  is  a  grave  di'awbiick  ;  fortutjately  it  docs  not  readilv 
occur  under  the  circumstancea.  Sometimes  inhalalions  of  chloroform 
are  uvcesaary  to  reUeve  the  suffering,  und  niuy  be  even  more  effective 
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lUii  morpliia.  In  sllt^bt  cases  relief  maj  be  afforded  by  bellaJouna, 
«r  hj  atropia  injected  beneath  the  skin.  Chloral,  or  chloral  and 
t'rxMniJe,  or  auy  of  the  milder  sedatives,  may  be  given  if  tbere  is 
ioiotuaia.  Bromide  aloae,  unfortunately,  has  very  little  poorer  to 
imcu  tbe  ftpioal  reflex  aetion.  Frequently,  the  spinal  ice-bag  is  the 
■Oft  effective  and  least  injurious. 

When  the  disease  haa  passed  into  a  ehronic  stage,  iodides  have  been 
Ui(>i]gbt  useful.  Counter-irritation  may  be  einpluyed  fret.'ly  with 
idv«uta^e.  Tonics,  iron,  quiuiue.  anl  aven  strychnia  are  beneficial, 
baths,  as  those  of  Bath  and  Aixdes-Bains,  seem  someliiues  of 
especially  employed  as  hut  douches  to  the  spine.  But  the 
Acute  form  is  followed  by  a  tendency  to  the  slow  subsidence  of  its 
which  makes  the  influence  of  such  measures  difficult  to  estimate. 
liH^al  couKequcnceB.  muscular  atrophy,  contracture,  &,c.,  need 
f^ial  local  treatment  by  electricity,  rubbing',  u.nd  the  like. 

Epidt'tnic  cerebro-spinal  meningitis  is  described  in  the  seciiou  on 
dise&ies  of  the  cerebral  membranes. 
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Chronic  inflammation  of  the  membranes  of  the  cord,  within  the 
dum-matral  sheuthi  is  divided  into  two  forms,  according  as  it  begins 
id,  aud  chiefly  affects,  the  dura  umie.r^  chronic  internal  pachymeningitis, 
or  the  pia  mater  and  arachnoid,  cJtronic  hytonntiiingitis.  Although 
ibeM  forms  sometimes  present  distinct  clinical  and  ftathological 
feihtarfs,  they  have,  when  of  considerable  degree,  many  characti^rs  in 
eoiORion ;  they  own  the  same  causes,  and  need  the  same  treatment. 
HcDce  it  is  most  convenient  to  describe  them  together  as  forms  of 
internal  meningitis.  The  condition  termed  hematoma  of  the  dura 
na/er  depends  on  a  form  of  hsemorrhagic  inflammation. 

Chronic  meningitis  is  seldom  fatal,  and  is  rare  as  a  general  and 

primary  mulady.     As  such,  therefore,  our  linowleilgc  of  it  is  still  scanty, 

•nd  the  opinions  formerly  current  have  had  t«>  be  largely  curtailed. 

*t  vaa  inferred  that  chronic  symptoms,  analogous  to  tho.se  which. 

*bcB  acute,  are  due  to  acute  meningitis,  were  evidence  of  a  chronic 

•ortn.    This  was,  therefore,  assumed  to  be  the  cause  of  a  group  of 

'ynifitoms,  of  which  spasm  is  the  prominent  and  dominant  feature, 

^bich  are  now  known  to  be  due  solely  to  a  morbid  state  of  the  spinal 

*JOT>i  itself,  and  to  be  consistent  with  a  perfectly  normal  state  of  the 

in^Mnhmnea.      Hence    "  chronic    meningitis,"   as   it   was    recognised 

^"W€ut¥  y«ars  ago,  as  a  "•  clinical  entity,"  has  ceased   to   exist,    or 

''■itlier   has   passed    into   the    pathol<'i;ical   conception    of   '*  primary 

*^il  sclerosis,**      The  definite  knowledge  we   uuw  Lave  of  goneral 

''Amary  chronic  meningitis  is  limiiel.     The  important  fact  regarding 

**  that  its  ttvmptoms  differ  from  those  of  the  acute  form  more  widely. 

'Uii[.tA,  than  do  tbose  of  any  other  chronic  inflammation      Yet  this 
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difference  depends  on  a  comparatively  fiiuall  elemcul — on  tbe  faot  that 
only  acute  infloinmaLion  ctLuses  acutti  irritutitm  of  the  motor  aud  n'Di>x 
structures.  The  chronic  form  may  irritate  the  srnsory  nerve-roots, 
but  its  motor  manifostations  are  chiefly  the  result  of  pressure,  and 
even  to  this  much  of  the  pain  may  he  due.  The  pressure  may  caiue 
Bpaam.  hut  it  ia  u  slow  tonic  contruction,  wholly  unlike  that  of  tha 
acute  form.  The  difference  in  the  effect  of  the  two  forms  of  inflam- 
mation  sugj^osts  many  probloms  that  deserve  iaTestigation,  but  their 
con  side  ration  would  l>c  out  of  place  here. 

Causes. — Chronic  internal  im-ningitia.  in  every  form.is  most  frequent 
in  adult  ag:e.  and,  like  acute  inflammation,  affects  men  more  frequently 
than  women.  In  its  general  and  primary  form,  it  has  been  thoupht 
to  occur  mote  readily  in  i>crBou8  with  neurotic  heredity,  although 
the  influence  of  this  ia  doubtful.  Debilitating  influeuces  of  various 
kinds  predispose  to  the  disease,  and  prolonged  over-exertion  has 
been  thought  sometimes  to  produce  it.  Among  exciting  rauses  the 
most  important  is  severe  niid  repeated  exposure  to  cold.  Traumatic 
lesions,  concuwHion,  Ac,  are  occasional  cAusea.  It  may  result  by 
extension  from  inflahimation  outside  the  dui'a  mat^r  and  from  chronic 
inflammation  of  the  sub.stan{'c  of  the  cord  itself.  But  their  influence 
in  producing  chronic  iuternal  inflammation  (except  as  a  sequel  to  the 
acute  form)  is  a  subject  on  which  the  opinions  of  the  past  have  still 
to  be  subject!^  to  careful  conipari-Hon  with  ascertained  facts.  It  ia 
probable,  however,  that  the  oondition  does  sometimes  follow  con- 
cussion of  the  spine  that  has  uo  immediate  or  acute  consequences, 
and  the  chronic  stage  into  which  an  acute  traumatic  meningitis 
subsides  may  lust  so  long  as  to  throw  its  initial  form  into  the  shade* 
and  may  not  only  persist  with  independent  pertinacity,  but  may 
extend  without  relation  to  the  origioiil  seat.  Thus  we  must  dis- 
tinguish as  cffocta  of  injury,  the  local  and  the  general  forms.  Tbe 
latter  are  predis[)osed  lo  by  the  influences  that  seem  to  facilitate  the 
occurrence  of  the  piiuiary  form,  aud  in  these  cases  the  influence  of 
the  injury  often  seems  to  lie  triflmg,  and  the  existehce  of  the  morbid. 
state  is  not  always  beyond  doubt. 

Local  chrouic  meningitis  may  also  result  from  any  chronic  disease 
either  of  ihe  menibmues  themselves,  the  bones,  or  the  spinal  cord. 
These  need  not  be  euumeriited  in  detail.  It  occurs  in  all  cases  of 
compressiim,  and  especially  in  all  forms  of  chronic  myelitis  tbat 
involve  the  superficial  layers  of  the  cord. 

Lastly,  certain  general  morbid  states  are  frequent  causes.  The 
first  is  alcoholism,  which  may  give  rise  U)  general  inflammation,  in- 
volving both  the  pia  arachnoid  aud  the  superficial  layers  of  the  cord 
in  various  degrees.  A  second  aud  also  common  cause  is  syphilis, 
which  may  produce  either  pachymeningitis,  surrounding  the  cord  in 
the  way  presently  to  be  described,  or  local  leptomeningitis,  irregular 
in  {>osttion  and  in  effects.  Lantly,  in  very  rare  cases,  tubercle  has 
given  rise  to  a  chronic  inflammation,  chiefly  of  the  inner  surface  of  the 
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mitcr.  Htemorrhagic  paclij  meningitis  occurs  especially  in  the 
iuuif.  but  has  beea  met  with  as  a  consequence  o£  chrouic  alcobolism 
IQ'J  After  injuries. 

PirHoLOQiGAL  Anatoht. — In  sligbt  and  moderate  degree,  there  is 
Dcrtsl^  opacity  and  thickL^uiug  of  tho  membranes  affected,  sometimes 
fith  diiiti-QHiou  of  vessels  or  minute  spots  of  extravasation.  The 
Ofucdtv  of  the  anicbnoid  may  be  such  that  the  spinal  cord  eauuot  be 
Ncv  throu}^h  it.  The  iuner  surface  of  the  dura  mater  may  be 
^alar  when  it  is  not  otherwise  changed.  The  spinal  fluid  is 
increased  in  quantity  and  is  tiirl'id.  When  the  changes  are  greater 
milf>greef  the  dura  mater  and  pia  mater  may  be  connecti-d  together 
bja  layer  of  inflammatory  titisue  of  coustderaLIe  thickness,  so  that  it 
aiiy  he  impossible  to  say  in  which  membrane  the  diBcase  commenced. 
The  microscope  shows  the  ordinary  elpmenfs  which  result  from 
iftflammatton,  cells  of  various  kinds,  many  lymphoid  and  pus-lite 
eorptiaeles,  and  distended  vessels,  often  incrusted  by  similar  cells. 
Tmjuently  also  the  pia  mater  is  transformed  into  a  thick  irregular 
liter  of  homo:'oneoua  tissue  in  which  no  distinct  cell-elements  can  be 


'■^».  B8. — Clirontc  •IcuhoHc  mcninptii.  Section  of  etlg-e  of  antenor  fnlomn  and  of 
*  largv  ncTve-root;  ciini  [lie  pTCftarnliuii.  p.m.,  piA  innter  irri-};ul<irl_v  ihukeiieit 
iiid  tntnafurmpd  into  mitorplious.Iookini;  tisftuc,  from  wliich  Mi'tl^e-iilm|>ctl 
lirsDching  tisct*  (i  jr)  f-xtemt  iiilo  tlio  vrhitL'  niibstiincc;  /./.,  (aBcirult  ol'  ncrvc- 
dbrcf  *^oicriiig  the  cord;  a.,  an  nrter^  in  ilit)  nerve-root,  enlarged  and  with 
ibickened  wolli;  t,  i.,  tmcU  of  Kiuorpboui  CDQueclivd  tisfeUOi  «.,  ft  amsll 
ntmvaMiion. 

P*?»>:eiT^d,  and  only  faint  indications  of  a  fibrous  stnieture  (Fig.  92). 

i.  b<»  trails  of  its  vessels  may  be  greatly  thickened  by  similar  material. 

-■«*   nerre-roots   paasing  thmugh   the   diseased   membranes   very 

^^'^^oin  escajK?,  us   they    may    in  the   acute  form,  but  are  inflamed. 
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reddcuod,  and  swoUea  in  the  active  stage,  and  afterwards  oom* 
pressed  aud  atropliied.  if  the  ainouut  of  uew  titisue  formed  nbout 
them  is  considenible.  The  fibres  suffer  especially  when  the  inflam- 
matioa  iuvolves  the  dura  mater,  on  ac-couat  of  the  uuyieldinjE; 
chai*acter  of  the  Ebrous  sheaths  which  the  nerves  receive  from  that 
membrane.  When  the  pia  uiatcr  is  thickened,  scattered  tractii  of 
counet-tivc  tissue  may  be  seen  in  the  substance  of  the  nerve-roots, 
between  the  fibres  (Fig.  92,  /). 

The  spinal  cord  presents  the  same  variations  in  the  degree  in  which 
it  suffers.  It  may  Ih?  little  atTeotoJ,  but  is  frequently  diiniaj^^d  by  the 
extension  to  it  of  the  iuflammalion  of  the  pia  mater,  which  causes 
softening,  vascularity,  loss  of  distinction  between  groy  and  white 
substautte,  breaking  down  of  nerve-elements,  aud  infiltration  by 
lymphoid  and  other  inflamraatory  cells.  TJltimately  induraliug 
tissue  remains,  constituting  an  irregular  zone  of  peripheral  sclero&is. 
From  the  thickened  pia  mater  tracts  of  similar  tissue  may  extend 
into  the  cord,  becoming  narrower  as  they  pass  inwards  aud  sending 
out  branching  tmbeculas  (Fig.  92,  x).  Between  these  tracts  the  nerve- 
fibres  are  more  or  less  damaged,  partly  by  the  infliimnuLtion,  and 
partly  by  the  compression  produced  by  the  newly-formed  tiissue. 

This  peripheral  sclerusifi  associated  with  chronic  meningitis,  espe* 
cially  in  the  neighbourhood  of  injuries,  frequently  damages  tracts 
that  undergo  secondary  ascending  degeneration— post-median  column, 
direct  cerebellar  tract,  aud  ascending  antcro-lateral  tract.  The  result 
is  to  produce  a  mixed  lesion,  the  precise  nature  of  which  is  not  always 
easily  distinguished  and  has  certainly  often  been  mistaken.  The 
equivocal  aspect  of  the  process  is  probably  increased  by  the  fact 
that,  as  we  have  seen^  secondary  degeneration  entails  an  interstitial 
process  that  is  prone  to  assume  an  inflammatory  character,  espe- 
cially when  set  up  by  an  irritative  lesion.  Hence  the  peripheral 
sclerosis  set  up  by  the  meningitis  is  apt  to  carry  with  it  a  certain 
amount  of  inflammation  in  the  pia  mater  far  beyond  tbc  region  to 
which  this  would  otherwise  be  limited.  A  similar  thinkeniug  of  the 
pia  mater  is,  however,  met  with  over  areas  of  the  cord  that  are  the 
seat  of  other  forms  of  sclerosis,  both  those  that  are  erstcmic,  as  in 
tabes,  aud  those  that  are  mndom,  aa  the  insular  form.  It  is  probably 
secondary  in  all  cases,  but  it  furmerly  gave  rise  to  some  erroneous 
conceptions  of  the  nature  of  sucKdeguneratious  (see  Locomotor  Ataxy). 
A  still  more  considerable  implication  of  the  pia  mater  is  met  with 
over  regions  that  are  the  seat  of  focal  chronic  mtelitis. 

In  the  ordinary  form  of  chronic  meningitis,  the  ntembraoe  in  which 
the  inflammation  begins  may  bo  much  more  affected  than  the  otbcFp 
although  the  latter  is  very  rarely  healthy,  except  iu  the  slightest  cases. 
Infiammaliou  beginning  in  the  pia  mater  and  arachnoid  is  often 
extensive  iu  range,  aud  may  be  considerable  or  flight  iu  degree.  That 
which  couMm'Uces  on  tbe  inner  surface  of  the  dura  mater  is  freqtioutly 
limited  in   extent,  but  is  accompanied  by  the  formation  of  a  largo 
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aoiountof  newtiwue,  and  hence  has  been  termed  hyperlrophicinternaJ 
focKifmisningitit.  It  constitutes  a  very  important  variety,  giving 
^  to  peculiar  and  grave  symptoms  whicb  were  &r»t  carefully  studied 
bf  Charcot  a.ud  Joffroy.  It  is  most  fommooly  the  cervical  region, 
ht  sometimes  occurs  at  the  lower  part  of  tbe  cord.  On  opening  the 
if'iual  vauul  a  fusiform  tumour  is  seen,  the  outnr  surface  of  which  ia 
thv  unaltered  outer  surface  of  the  dura  uiater,  and  on  section  the 
foUrgemeat  is  seen  to  depend  chiefly  ou  a  great  thickening  of  the 
taoer  part  of  this  membrane,  sometimes  amounting  to  a  quarter  of  an 
joiih;  several  layers  of  new  titisue  can  ofteu  he  disting\ii»bed.  The 
'^ta  mater  may  be  normal,  but  ia  m  >ro  commonly  thickened,  and  it  is 
uf  ten  united  by  the  thickened  arachnoid  to  the  tissue  proceeding  from 
tbe  dura  mater.  The  cord  is  compressed  and  commonly  softened  at 
tbti  ajMjL,  and  it  pretionts  signs  of  ianammati^)n.  The  nerve-roots  are 
^biljM)  damaged  and  compresKcd  by  the  newly-formed  tissue.  Somo- 
^Btdnej  at  tlie  s^xH  most  affected,  the  cord  may  be  surrounded  by  a  ring 
^BoC  Tu*7  tissue  of  cartilaginous  hardness.  In  otbcr  cases  the  thickening 
^^  of  tbe  dura  miter  is  slighter  and  more  diffuse,  affecting  ocoasionally 
a  vide  extent  of  the  mL'm\>ninc.  In  rure  eases  the  membranes  about 
y^e  Cauda  equina  may  alone  bo  affocted — the  dura  and  pia  mater 
aJherent,  and  the  nerves  united  in  a  fibrous  mass. 

Tbe  white  fibroid  or  cartilaginous  plates  found  ao  often  in  the 
»rnJiiioid  after  death  are  probably  not  connected  with  preceding 
inflammation.  In  most  oosee  in  which  thny  arc  found,  no  symptoms 
Ure  existed  during  life.  It  is  said,  however,  that  wheu  tbey  are 
Bmneriius  and  extensive  they  n)av  give  rise  to  symptoms  olotiely 
ft^iabling  those  of  chronic  meningitis  (Yulpian)*  But  fibroid  plates 
ia  the  dura  mater  have  been  seen  in  a  case  in  which  previous 
*T>optoms  suggested  that  tbey  resulted  from  chronic  iuflammation 
(JaccDud). 

Thi'  rare  condition  termed  internal  hseoiorrhapc  pachymeningitit,  OT 

^'nuitoma  of  the   9j>inal   ihtra   mater,    is   similar   tu,  and  Cummonly 

*"«ociated  with,  that   which  affects  the  crauiul  membrane,  and  will 

Oft  ft[t«rwards  described.     In  tbis,  a  reJdiah-browii  exudation  covers 

tbe  iiirfa<,-e  of  the  membraDe.  and  is  composed  of  tibriu  and  extrava- 

Slated  blood  ;  the  latter  may  be  encysted  in  small  cavities,  or  may   be 

">  Various  btiiges  of  transformation.     Tbe  change  (.ommouly  exteuds 

^▼*^r&  j^reat  part  of  the  dura  mater,  and  is  apparently  tbe  result  of 

'^^niorrhage  into  inflammatory  tissue. 

1*be  local  form  of  syphilitic  meningitis  presents  an  iiTegular  thick- 

®**ing  of  the  pia  maler  and  aracbnoid,  with  the  extensive  production 

^^   new  titisue  in  the  affected  region  churaeteriatic  of  this  variety,  so 

^«*&t  it  often  resembles  a  diffuse  growth  as  much  as  a  chronic  iuHam- 

'^tiun.     Tbe  new  tissue  has  a  peculiar  gluey  aspect,  and  presents  a 

'*^<l«ncy  to  caseous  degeneration  and  fibroid  change,  no  tbat  scattered 

^Oaltfteing  cheesy  spots  are  uliimatoly  met  with  iu  tracts  of  mixed 

'*>^uji  and  gelatinous  aspect,  tbe  later  predouiinatiog  in  the  more 
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recent  parts.  This  process  of  growth  may  attain  «ucb  a  development 
at  some  spot  as  to  constitute  a  distinct  ••gumma,**  wbich  may  invade 
the  substance  of  the  cord,  growing  inwards  from  the  pia  tnat^r.  A 
similar  process  of  cell-^owih  may  be  sometimes  traced  with  the 
microscope  into  the  substance  of  ihe  cord,  along  the  tracts  of  neuroglial 
tissue  and  pori-arterial  spaces,  when  there  is  no  invasion  distinct  to 
the  naked  eye.*  A  more  limited  affection  of  the  walls  of  the 
arteries  of  the  pia  mater,  extending  into  the  cord,  has  also  been 
thought  to  be  syphilitic  in  nature  ;  the  whole  thickness  of  the  wall  of 
the  arterioles  may  be  the  seat  of  inflammatory  thickening,  in  conse- 
quence of  which  the  calibre  of  the  vessels  is  narrowed. f  There  is, 
however,  some  reason  to  think  that  a  similar  affection  of  the  vessels 
may  occur  apart  from  syphilis.  J 

In  the  very  rare  chronic  tubercular  meningitis  the  inner  surface  of 
the  dura  mater  is  covered  with  a  layer  or  layers  of  tubercles,  iu  vanoas 
stages  of  development,  mingled  with  inflammatory  products.  The 
arachnoid  may  also  contiiin  degenerating  tubercles,  and  tlie  two 
membranes  may  be  united  together  by  the  new  formation.  The 
condition  occurs  independently  of  bone  diseftSO.§ 

Symptoms. — The  sjoiptoms  of  chronic  internal  meningitis,  like 
those  of  the  acute  form,  are  due  to  the  irritation  of  the  membranes, 
to  the  damage  to  the  nerve-roots,  and  to  that  of  the  cord.  But  the 
absence  of  acuteness  in  the  process  involves,  as  we  have  seen,  a  dif- 
ference which  produces  a  contrast,  rather  than  a  resemblance,  in  the 
manifestations  of  the  two  diseases  ;  the  spnanj  which  dominates  the 
aspect  of  acute  meningitis  is  almost  entirely  absent  in  the  chronic 
form.  When  this  is  eliminated,  similar  disturbances  of  function 
remain,  but  their  relative  subordination  renders  the  similarity  in  the 
features  of  the  twa  muludij'B  unobtrusive.  Still,  the  three  patholog^ical 
okments  just  mentioned  occur  in  the  chronic  as  well  as  in  the  acute 
form,  and  in  different  cases  one  or  another  of  the  corresponding 
sets  of  symptoms  prodominate.  Hence  the  varieties,  while  possess- 
ing many  characU^'s  in  common,  may  differ  considerably  in  their 
clinical  aspect.  In  some  eases,  we  can  infer  with  accuracy  the 
special  seat  of  the  diseivse,  but  in  miiny  others  we  cannot  carry  our 
diagnosis  beyond  the  contlnsion  that  chronic  internal  meningitis 
exists,  and  are  unable  to  say,  even  with  probability,  which  membrane 
ii  primarily  affected. 

The  common  symptoms  are  these :  Pain  in  the  back,  increased  by 
movemeut,  sometimes,  however,  amounting  only  to  heavy  dull  dis- 
comfort, and  accompanied  by  some  stiffness  of  the  back,  and,  when  in 
the  cervical  region,  by  some  retraction  of  the  head.  The  pain  is 
increased  by  pressure  on  the  vertebral   spines,  and  its  increase  by 

•  OUbcrt  and  Lion.  'Arch.  Q6n.,'  1889. 
t  Srliniituii,  ■  Dent.  Arch.  f.  kl.  .Med.,'  1889. 
X  Hocliliuuo,  'ThtsJR,'  Kiel,  1S89. 
§  yVv'w,  •  Wivucr  med.  Wochonsch./  1886. 
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BDoremcDt  may  cause  a  Bxation  of  mobilo  parts,  as  the  neck,  in  soiu'e 

ifcoonnal  pusitiou.      The  puin  is  apparentl_y  due  to  the  irritation  of 

th-i  m<-niageal  nerves,  and  the  rigidity  is  to  l*e  regarded  as  a  n«flex 

tSfXi  of  this  irritatioa.      But  these  are  uot  the  purfuxysms  of  spasm, 

Mooaspiououa  and  so  distressing  iu  the  acute  form. 

JUoie  obtrusive,  in  most  casfs,  ai'e  the  radiating  or  excentric  pains 

ifue  t«  ibe  irritation  of  the  nerre-ioots,  and  referred  to  the  region  in 

K'^jch   the   nerves   are  distributed,    back  of   the   head,  ueck,  arms, 

UkoHLi,  abdomen,  loiu^,  or  legs,  according  to  tbe  position  of  thedis«ase> 

rh«»tf  |>ains  are  often  very  severe,  sharp,  darting,  burning,  or  rheu- 

fftntuid  lu  character,  paroxysmal  ia  occurrence,  and  sometimes  "worse 

t  night.     They  may  be  accompanied  by  a  painful  sense  of  constriction, 

ltd  by  various  uupleasaul  sensations — nuiubness,  tingling,  formica- 

■'^ou,  in  the  same  areas.     Hypcnestbesia  may  also  exist,  so  that  piin, 

Bonwtimes  thrilling  in  character,  is  produced  by  touching  the  skin,  or 

\>y  ili|^ht  degrees  of  heat  or  cold,  and  a  hot  or  cold  sponge  passed  along 

the  skin  of  the  back  may  reveal  the  chief  seat  of  the  disease  by  tbe 

cbanj^e  of  sens^ition  at  its  level,  as  in  the  acute  form.      The  hyperees- 

tbcsia  may  be  more  marked  to  one  form  of  sensation  than  to  another. 

CataxLeous  eruptions,  such  as  result  from  other  nerve-lesions,  have  also 

Wb  olisrrvcd  in  association  with  the  pains.      In  the  same  regions, 

muscular  twitching,  tremor,  or  even  spasiu,  may  result  from  the  irrila- 

(ioD  of  the  motor  root-tibres.      These  symptoms  corre8j>ond  in  their 

M  lo  the  part  of  the  membranes   obicily  diseased.      When   the 

lutQlrar  membranes  are  affected,  the  radiating  ])ainB  are  felt  in  the 

lep}  but  when  the  disease  is  higher  up,  the  legs  may  merely  feel 

tttty,  and  be  the  seat  of  slight  abnormal  sensations. 

After  a  time,  weeks  or  mouths,  tho  pains  persisting  or  ceasing, 
cettAio  |iaralytic  symptoms  manifest  themselves  in  the  regions  in 
ffliiob  tbe  severe  pains  were  felt,  and  are  dependent  on  further  damage 
k>  the  nerve-roots.  Sensation  l>ecomes  lessened,  or  even  lost,  in 
ABritiiu  areiis,  to  touch,  or  pain,  or  both.  The  muscles  in  the  same 
ft*gioD  become  weak,  and  waste;  usually  with  the  reaction  of  degene- 
><^tiua  for  a  time,  and  ultimate  loss  of  all  irritability.  The  wasting 
^fUm  affects  the  muscles  irregularly,  from  the  unequal  damage  to  the 
'^Xktflaud  the  fibres  of  single  roots:  eutire  groups  sometimes  atrophy 
^'^ou  the  coijiplote  interruption  of  the  roots  of  one  or  more  segments. 
^^€cx  action  m  these  parts  is  lost.  In  the  trunk  this  loss  of  reflex 
^<2tiuD,  with  anLB:jthesia,  may  be  the  chief  local  symptom,  and  is  of 
^Ucb  diagnostic  importance.     As  the  disease   progresses,  the  cord 

1i^««lf  suffers,  by  compression,  or  by  extension  to  it  of  the  inQamma- 
I  tiou.  The  parts  below  the  seat  of  the  disease  then  become  puralysud, 
tbe  legs  are  weak  and  the  seat  of  dull  heavy  pain  ;  reflex  action  in 
**>ei»i  may  be  increased,  while  their  muscular  nutrition  continues 
^^**<h]^  unless  the  lumbar  membranes  are  diseased,  or  the  myelitis 
a^fccoods  the  cord.  Defect  of  co-ordination  in  the  legs  is  not 
'■^Common,  and  ia  probably  due  to  the  implication  of  the  fibres  from 
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the  muarles  in  ihe  posterior  columns  B.n^  crreWlnr  tracts.       Poi 
over  the   sphinoterB  may  be  lost  and  bedsores  form,  bnt  cbitjflj' 
caftes  ID  whicb  the  disease  is  severe  over  the  lumbar  region  or  cttxu 
equina. 

Wht'U  tbe  inflammation  affects  cbicflj  the  pia  mater  and  arachnt 
(chronic  leptomeniiifiiie)  tbe  8ynij>tom8  of  meningeal  irritation 
conspicuous, — vertebral  pain  and  rigidity  of  tbe  back,  with  cutuncoi 
hjpenjesthesia,  and  the  radiating  pains  may  also  be  eonsidcrab] 
These  symptoms  are  especially  marked  in  cases  of  sulichronic  menii 
gitis,  such  as  are  sometimes  due  to  alcoboli^m.  Tbe  local  paralyl 
symptoms — anesthesia  and  muscular  wasting — may  bealisent  in  tb< 
cases,  or  may  only  come  on  in  slight  degree  after  tbe  otht^r  symptoi 
have  lasted  for  a  considerable  time.  On  tbo  other  hand,  weakn^ 
and  [fuins  in  the  legs,  from  affection  of  tbe  cord  itself,  may 
early  symptoms. 

When  the  inflammation  begins  in  the  dura  mater  {internal  j>afh\ 
mrningxtie)  Ibe  STmptoins  of  spinal  irritation,  pain  and  sliffuess 
the  back,  aUbough  occasionally  present,  are  much  less  pronuuenl 
Rvniptoms  than  are  those  which  depend  on  the  irritatioa  of.  an4 
damage  to,  tbe  nerve-roots.  The  radiating  pains  are  very  severe, ai 
are  often  tbe  earliest  symptom.  At  a  later  stage  tbe  muscubir  weak- 
ness, followed  or  accompanied  by  wasting,  chiefly  attnicts  attentiun, 
and  tbe  wasting  may  be  bo  great  that  tbo  disease  is  Diistakeo  for 
progressive  muscular  atrophy.  This  is  especially  tbe  case  when  (be 
lesion  is  in  the  cervical  n-gion,  tbe  "  cervical  hvpertropbic  pachy- 
meningitis" of  Charcot  and  Joffroj.  In  this  affection,  }>ain8  in  the 
back  of  the  bead,  neck,  shoulders,  and  nrms,  often  aecompanii'd  with 
A  painful  sense  of  constriction,  precede  the  muscular  atrophy.  Tbe 
wasting  may  involve  many  muscles,  but  usually  those  supplud  by 
the  radial  nerve  are  less  affected  than  the  others;  the  escape*  of  the 
long  extensors  of  the  wrist  and  fingers,  while  the  flexors  of  the  wrist 
and  fingers  and  the  int^rossei  atrophy,  leads  to  a  peculiar  deformity; 
the  unopposed  muscles  cause  persistent  over-extension  of  the  wrist; 
tbe  phalangeal  joints  are  flexed  and  the  metacarpo-phalangeal  joints 
are  extended,  but  from  tbe  posilioa  of  the  wrist  they  are  not  over- 
extended, and  tbe  hand  thus  differs  from  the  claw-like  band  (p.  50). 
With  this  mnscular  wasting  in  the  arms  there  is  paraplegic  weaknoMi 
from  the  pressure  on  the  cord.  In  rare  cases  the  disease  alfiects  tbe 
membranes  over  the  lumbar  enlargement  or  Cauda  equina,  and  then 
the  legs  are  the  seat  of  tbe  paina,  paralysis,  and  atrophy  already 
described,  and  the  sphincters  are  early  paralysed. 

If  the  pachymeaiugitis  is  confined  to  the  dorsal  region,  tbe  root- 
symptoms  arc  limited  to  the  trunk.  In  such  a  case  anfiesthfsia  over 
tbe  region  supplied  by  tbe  dorsal  nerves  was  associated  with  para* 
plogia  from  compression  of  tbe  cord.  In  another,areas  of  anesthecia* 
with  severe  pains,  existed  over  the  legs,  trunk,  neck,  and  l>ack  of  tbe 
bead,  without  any  indication  of  damage  to  tbe  cord  itself.     Tbcsa 


IKTKRNAI.    MBNiKGITrS, 


287 


examples  illustrate  the  ^reat  Tariaiions  presented  by  different  cases, 
wwins;  lo  the  different   distribalion   of  tlio  tliaease.     Aa   important 
f^barai'teriatic  of  this  form  is  the  fact  that  it  involves  the  membranes 
«^»ially  around  the  cord,  and  so  gives  rise  to  bilateral  sj-mijtoms. 

Chronic  syphilitic  meningitis  may  catise  symptoms  resembling  those 

oC  any  other  variety  of  chronic  inflammation,  even  the  hyjtertrophic 

pBch;iiicnin«^tia  being  suroetimes  due  to  this  cause.     But  its  most 

frequent  and  sju'pial  eharikcteriatic  is  tlie  focal  ehiiracter  of  the  sym- 

{•ioms,  and  their  tendency  to  be  associated  with  those  of  partial  and 

ItjChl  d&inage  to  the  spinal  cord  itself.     This  ia  in  consequence  of  the 

Vndeucy  of  local  tissue-formation  to  he  associated  with  the  inHarama- 

Henre.  pains  of  irregnlar  distrilmtion  on  one  side  are  usually 

followed  l>y  im]»airmeiil  of  seusilility,  and  often  by  wcaTinesa  in 

ififorresponding  leg 

In  lijcniorrhagic  pachymeningitis  the  symptoms  are  those  of  a  slight 
rbrnoic  inflammation,  wiihont  any  distinctive  features  that  can  be 
wftTTe*!  to  the  htemorrhagic  infiltration. 

Puoyosis. — The  diseases  with  which  chronic  internal  meningitis 

w  ItaMf  to  be  confounded,  are  different  according  as  the  symptoms  of 

iniUlion.  of  damage  to  the  cord,  or  of  compression  of  the  nerve-roots, 

predominate.     By  far  the  most  important  diagnostic  symptoms  are 

tfconethut  depend  on  the  damage  to  the  nerre-roots — their  early  irrita- 

^  aud  later  structural  damage. 

Tbe  vpinal  pain  and  stiffness  may  be  mistaken  for  simple  rachialgia 

il  irritation,"  but  in  this  condition  the  whole  spine  is  tender, 

parate  points  are  much  more  tender  than  the  rest,aud  there 

not   the   radiating  puins  or  paralytic  symptoms  of  meningitis. 

PaIq  iu  the  batk  is  related  iu  greater  degree  to  posture  and  eierlion, 

tnd  it  has  a  tendency  to  pass  from  the  neck  to  the  occiput.     Tho 

patients  have  usually  suffered  from  neuralgia  in  other  situations, 

*bicb  may  alternate  with  that  in  the  back. 

Peripheral  pains,  especially  about  the  trunk  and  legs  and  shoulders, 

|*i«  prominent  symptoms  iu  some  coses  of  muscular  rheumatism  or 
'h«]malic  neuralgia.  In  these,  however,  there  are  not  the  pain  and 
*Piidnmefis  of  the  spinal  column  ;  and  although  there  may  be  apparent 
">c«asot|  sensitiveness  in  the  re;^ion  of  the  pains,  it  is  of  the  deeper 
■^^ctures  and  not  of  the  skin,  while  the  relation  of  the  pain  to  move- 
"leni  and  n)U3cular  action  ia  a  conspicuous  feature. 

Radicular  neuritis  is  probably  associated  in  many  cases  with  some 
^'''^^tion  of  the  adjacent  membranes,  but  meningeal  symptoms  are 
^^'gether  subordinate;    the  symptoms  are   confined  to  the   region 
Applied  by  the  nerve-roots,  and  spinal  pain  is  absent. 

**he  muscular  wasting  may  be  mistaken  for  atrophy  due  to  degene- 

'**On  or  subacute  inflammation  of  the  anterior  comua  of  the  cord 

*'*'Ckgre«fiive   muscular   atrophy,  subacute  polio-myelitis).     The  cer- 

^^-1  hypertrophic    pachymeningitis   bears   special    resemblance    to 

disease,  since  the  wasting  in  the  arms  is  often  associated  with 
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paraplegic  Bjtuptoms  iu  tiie  legs.  TLe  distinction  is  thiit  the  atro^iby, 
iu  tbe  meningeal  form,  is  prucenled  hy  severe  piiins,  and  often  accom* 
pauied  by  atvaa  of  bvperseHtbe&ia  or  amcbtbeF^ia,  and  is  random  in 
distribution.  In  chronic  aCfeotious  of  tlie  anterior  cornua  both  pains 
and  anieetbesia  are  usually  absent,  and  tbe  wasting  often  a£fecta  the 
muscles  in  a  certain  order,  which  will  be  descril>ed  in  the  account  of 
the  disease.  Thus,  iu  a  mau  who  wus  supposed  to  have  comual 
disease  on  account  of  wasting  of  some  muscles  of  both  legs,  irregu- 
birlj  distributed,  a  biutory  of  severe  sharp  pains,  and  the  discovery 
of  a  patch  of  auessthebia  ou  one  leg,  the  presence  of  a  burning  pain 
round  one  side  of  the  trunk,  and  tbe  irregular  distribution  of  the 
wasting,  led  to  a  diagnusis  of  chronic  meningitis  damaging  the  nerre* 
roots;  there  was  a  history  of  syphilis,  and  appropriate  treatment 
coin])lctely  removed  the  symptoms,  Tbe  pains  also  constitute  a 
distinction  from  anoUier  aflfection  which  presents  somewhat  similar 
symptoms— syringomyelia.  Chronic  diHsemiuated  myelitis  may  cause 
muscular  wasting,  but  does  not  cause  the  pain  in  the  back,  or  the 
rigidity  of  the  spine,  whieh  occur  in  meningitis,  and  the  paralysis 
from  damage  to  tbe  cord  is  tbe  leading  symptom.  It  must  be  remem- 
bered that  the  two  conditions  of  meningitis  and  myelitis  are  often 
combined,  und  tbe  fact  bus  to  be  recognised  in  our  dia4jno8i8. 

Some  authorities  believe  that  the  symptoms  of  "  ataxic  paraplegia,*' 
which  result  from  combined  luteriLl  and  j>osterior  sclerosis,  are 
often  produced  by  the  agency  ot  chronic  meningitis,  invadiug  the 
peripheral  layers  of  the  cord.  It  is  nut  probable,  however,  that  this 
mechanism  is  operative  in  the  oases  in  which  considerable  paraplegia 
shows  that  the  lateral  pyramidal  tracts  are  extensively  involved. 
The  diagnostic  problem  is  considered  iu  tbe  chapter  on  ibis  disease. 

When  the  meningitis  is  lumbar,  the  pains  in  the  legs  may  resemble 
some  of  thoae  that  occur  in  locomotor  ataiy,  and  knee-jerk  may  be 
lost  in  each  disease;  but  the  loss  iu  meningitis  ia  associated  with 
muscular  weakness  and  wasting,  there  is  not  the  degree  of  ataxy 
common  in  tabes,  and  true  "lightning  pains  "  are  not  met  with  in 
meuiogitis.  The  greatest  resemblance  to  chronic  meningitis  is  pre* 
sented  by  some  cases  of  tabes  in  which  tbe  cord  disease  reaches  & 
greater  degree  in  the  dorsal  than  in  the  lumbar  region.  There  are 
then  pains  and  anesthesia  iu  the  trunk,  and  the  atrophy  in  the  legs 
may  be  little  marked.  In  meningitis,  if  the  mftmbranes  over  the 
lumbar  eulargemt^ut  are  normal,  the  knee-jerk  is  preserved  and  ofteu 
iucrea8e<l>  while  it  is  lost  in  tabes.  The  ansBsthtsia  and  loss  of  the 
trunk  reflexes  are  more  general  and  uniform  in  tabes  thau  in  meniu- 
gitis. 

Caries  of  the  spinal  bones  produces  many  of  its  symptoms  by  the 
agency  of  chronic  meningitis,  which  always  results  from  it.  Hence 
the  diagnosis  de^>end!9  on  tbe  recognition  of  the  presence  of  tbe 
disease  of  the  bone,  in  addition  to  that  of  the  membranes. 

Multiple  neuritis,  ia  the  paralytic  variety,  presents  nerve-symptoms 
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^tlif  same  cLaracter  as  those  of  chronic  meningitis,  but  tlie  special 

*Jttiax^iry  and  peculiar  distribution  of  the  atrophic  palsy,  the  promi- 

BfQce  of  hmb-teudemess,  and  the  absence  of  cord  svniptoms,  pre- 

**ttde  »uch  siniilarity  as  can  cause  actual  confusion  between  the  two 

P&OGSosiB. — The  differences  between  the  forms  of  chronic  raenin- 

T'tis^  and  between  the  degrees  of  the  same  forms,  are  so  vast  as  to 

'>fcx>der  the  prognosis  of  the  disease  a  matter  of  individual  consideration 

Ml    every  case,  to  be  estimated  inde[iendontly,  from  the  pathological 

ters.     The  severe  degrees  of  the  affection  are  attended  with 

iger  to  life,  and  even  the  slighter  forms  maj  entail  serious  conse- 

DoeSr  since  many  effects  of  the  disetase,  especially  the  diima^^o  to  the 

»J>inal  cord  itself,  tend  to  increase  by  the  myelitic  tendeucy  which  is 

^g-t  op.     The  neuralgic  pains,  which  result  from  the  damage  to  tho 

Ka.**rve.nH>t»,  are  extremflv  obstinate.    But  in  many  cases  the  symptoms 

va  Itimately   pass   away — the   irritation    ceases    and    the   compressed 

^^ructures   sluwly   regain   their   function.      The   prognosis   is   most 

■C«i»orable  in  the  cases  which  result  from  injury  and  from  syphilis. 

7^at  in  all  cases,  even  those  of  syphilitic  origin,  in  which  there  is 

■■«aMjtt  to  infer  considerable  formation  of  new  tissue,  the  prognosis 

vxitiBt  Ijv  cautious,  since  the  cicatricial  contraction  of  this  tissue  may 

^{X'rfietuate   the  damage    to  cord  aud  nerves  which  its  jiressure  has 

X*TtKluced-      The  prognosis  is  better,  in  other  cases,  in  proportion  to 

X^ht  general  health  of  the  patient,  to   the  moderate  degree  of  the 

ttujcbief,  and  to  the  extent  to  which  its  causes  are  under  controL 

Tkiatvent.— Kest    ia    essential;   in  severe  cases  it  should  be 

^bioiute,  and  in  every  case  movements  which  increase  pain  should  be 

aroided.      The   piiiu  is  the  expression  of  irritation,  which  tends  to 

'"Aiiitain  the  morbid  process.      Measures,  previously  ineffective,  will 

^^f^  \ie  followed  by  improvement  if  rest  is  added.      Posture  is  also 

*^f  irfvat   importance.      The   prone    couch,    impracticable   in    acute 

'"iiiiiyitis,  can  often  be  employed  in  chronic  cases  with  advantage, 

^'i  lessen    mefhiiuical   congestion  of   the  spine.      Warm  baths  iind 

«-aphoretic    baths   have   been   recommended  as  useful,  especially  in 

•ttbacute  cases.      Next  in  impt)rtance  to  rest  and  posture  is  counter- 

,'^'itation.     Repeated  sinupisms  or  stimulating  liniments  may  be  used 

^  tnild  counter-irritation  only  is  required,  but  in  most  cases  gronter 

^^H>d  will  result  from  more  energetic  means,  bbsters,  the  thermic 

***-twmer,  or  the  actual  caut-ery.     The  last  is  especially  recommended 

"^  Jnffroy  for  the  hypertrophic  pachymeningitis.     It  is  probalile  that 

/^•stiire  favours  the  beneficial  influence  of  counter-irritation  in  a  very 

'•^^Ikjrtant  degree. 

Sedatives  are  usually  needed  to  relieve  the  pain — morphia,  chloral, 

*^»^i»i)  hemp,  injections  of  morphia  or  cocaine,  or  sedative  liniments 

^*    «Moroforra.  belladonna,  Ac.      In  employing  sedatives  it  must  be 

'^•^^Bembered  that  they  will  usually  be  needed,  in  chronic  cases,  for 

*^o.ny  months,  and  after  a  time,  by  the  artificial  need  they  create,  they 

▼oi.  I.  19 
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may  apparently  teep  up  the  pain.  It  is  therefore  well,  if  posmhk, 
to  alteruate  two  or  more  sedatives,  to  make  cocaine  take  the  place  of 
morphia  as  much  as  pojtsiMe,  and  to  lestien  the  dose  from  time  to 
time,  tentatiTely,  and  without  the  knowledge  of  the  patient. 

Iodide  of  pfdossiiim  atid  mercun.*  are  the  agents  that  have  most 
influence  over  the  morT>id  f^rocess  itself.     Both  are  efiEective  in  syphi- 
litic ca8€9,  hut  in  other  forms  of  the  disease  mercury  has  far  more 
influence   than    iodide;   it   may   be   rubbed   in   over   the   spine,   as 
recommended  in  the  acute  form.     The  ointment  and  oleate  may  b« 
rendered  counter-irritant,  if  neoessary,  by  the  addition  of  cantharit 
ointment.   In  many  cases,  tonics,  asiron.quiuine,  and  cod-liver  oil,  arA' 
needed.      The  muscular  wastiug  which  results  from  damag;e  to  the 
nerve-roots  requires  treatment  by  galvanism,  rubbing,  and  by  passive 
movement,  to  prevent  contracinrcs.     If  hsemorrbagic  pacbymeniogiti 
is  suspected,  ergotine  may  be  used  in  addition  to  the  measures  suited'' 
for  the  ordiuary  form.      Treatment  appears,  however,  to  exert  littUj 
influence  upon  it. 

Other  measures  are  the  same  as  have  been  described  for  tho  acut 
form. 


n-^MORRHAGE 


INTO    THE    SPINAL    MEMBRA^^TES; 
H^MATORACHIS. 


Spinal  hfcmorrhage  may  be  outside  the  dura  mater,  between  it  and 
the  bunos  {extra-men ingeal),  or  within  the  dura  mater  (iniro- 
meningeal).  In  the  latter  situation  the  extravasation  may  be  Mtib- 
dural,  between  the  dura  mater  and  arachnoid,  or  it  may  be  »uh 
arachnoid,  between  this  and  the  pia  mater.  Haemorrhage  outside  th&^ 
dura  mater  is  more  common  than  within  it. 

Causes. —  Meningeal  htemorrhage  may  occur  at  all  ages.  It  is  met 
with  in  newly -born  chitdnn,  but  in  them  is  due  to  rupture  of  vessels 
during  birth,  and  the  blood  often  merely  descends  into  the  spinal 
membranes  from  those  of  the  brain.  Spontaneous  hsemorrhagc  is 
unknown  in  early  childhood,  but  occurs  at  all  other  ages,  and  is  more 
common  in  men  than  in  women.  Of  the  immediate  causes,  injury  is  the 
most  frequent,  fractures  of  the  spinal  column,  blows  or  falls  on  tbe  bnck 
which  do  not  fracture  tbe  vertebrsB,  and  even  falls  on  tbe  feet  or 
buttocks.  It  is  occasionally  fonnd  after  death  from  severe  convul- 
sions, epilepsy,  puerperal  eclampsia  (in  which  an  altered  state  of 
the  blood  may  assist),  chorea,  strychnine  poisoning,  and  tetanus.  In 
some  instances  no  symptoms  were  observed  during  life  which  could  be 
referred  to  the  haemorrhage,  and  it  is  probable  that  the  extravasation 
occurred  only  during  the  last  moments  of  life.  Hence  it  seems 
likely  that  muscular  spasm,  resulting  from  a  menmgeal  hemorrhage, 
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104/  tometiines  hare  been  looked  on  as  primary  and  iudupendent — 
tie  causu  of  the  hffiniorrliagu  when  it  was  really  the  efEeut  thereof* 
Thu  te*tma  certain  in  many  cases  of  ti^tanuid  spasm  in  newly-boru 
chiklrvQ — in  mobt  eaHes^  indeed,  in  which  uucb  spasm  occurs  almost 
immediAteW  after  birth  and  ia  associated  with  meningeal  hsmorrbage. 
Socbai»€«  should  be  separated  from  those  t«  which  the  terra  tdaniu 
nfimiiitfrHra  is  applied.  They  are  further  considered  in  the  account  of 
haimr.rrhnge  into  the  cerebral  membranes  in  vol.  ii.  Severe  and  pro- 
lungMl  muscular  exertion  has  been,  in  a  few  cases,  the  apparent  cause 
of  ft|h3ntancous  hiemorrhage.  lb  also  occurs  in  some  disoases  in 
irinfh  there  is  a  bfiemorrhagie  teudency,  such  as  purpuric  staU^s,  and 
tile  hemorrhagic  forms  of  some  acute  specific  diseases,  smalliKix, 
jellow  fever,  «&c.,  and  very  rarely  in  typhoid  fever,  apart  from  any 
hemorrha^^  elsewhere.  In  moat,  of  these  cases  its  oecurronci.' has  not 
l**n  8ii8f»ected  until  the  p<i.st-rnortem  exatnination  revealed  it,  and 
it  probably  occurs  generally  during  the  last  moments  of  life.  A  rare 
euie  is  the  bursting  of  an  aortic  aneurism  into  the  spinal  canal, 
iiiet  erosion  of  the  bodies  of  the  vertebrje,  the  blood  being  effused 
outside  the  dura  mater.  HcBmorrhagt.*  within  the  dura  mater  has 
tlso  resulted  from  the  nipfure  of  an  aneurism  of  a  vertebral  artery. 
Blooil  may  de&cend  into  the  spinal  membranes  from  the  cranium,  in 
caiei  in  which  a  cerebral  extravasation,  especially  about  the  pons, 
•Wip*^  miij  the  meninges  ;  this  m;iy  oixur  iu  adults  as  well  as  in  the 
Aeaitigeal  hemorrhage  that  is  prudured  during  Liirth.  Lastly,  in 
OMoT  intense  meningeal  iuflaumiHtion,  ecchytnoses,  and  sometimes 
tootidemble  extravasations,  have  been  found  on  both  sides  of  the 
dtin  mat<*r  or  in  the  pia  mati:'r. 

PiTnot.ooicAL  Anatomy. — i?a!/ra-(:?Hra/h5imorrhni7ecom«?s  from  the 
pleiuaof  large  veins  which  lie  between  the  dura  mater  and  the  bone. 
It ii  usually  not  of  large  extent,  and  tho  blond  collects  chiefly  on  the 
^Ulterior  aspect,  where,  in  the  recumbent  posture,  gravitation  favours 
•Wttmnlutiou,  and  the  space  between  the  membrane  and  the  bone  is 
ppftt^r  than    in    front.     But  sometimes  the   extravasation    is  very 

rttlcnsite,  covering  a  large  part  of  the  dura  mater,  and  in  such  cases 
'tWty  extend  through  the  intervertebral  foramina,  along  the  nerves. 
H»morrh.'ige  i»  more  common  in  the  cervical  n^gion  than  elsewhere, 
"lit  ma V  twcur  iu  any  part.     The  blood  is  usually  coagulated,  wholly 
*^  [«rtiaHy.      The   dura   mater   is    blood-stained,    sometimes   even 
'ifougb  to  the  inner  surface.     The  spinal  cord  may  be  compressed, 
I      ''0*  the  amount  of  blood  is  not  often  sufficient  for  this. 
K     H  18  easy  to  fall  into  grave  error  regai-ding  the  presence  of  meningeal 
B^ttiorrhage;  when  a  body   has  been   lying  on  the  back,  the  veius 
^P^Uide  the  dura  mater  become  distended  with  bloud,  and  this  cacapea 
^^h«i)  their  'A'alls  are  divided  in  opening  the  spiniil  canal.     Care  must 
MT'  t-aken  to  avoid  the  error,  on  the  OU'*  band,  of  rcganling  the  blood 
f*^g  escaping  as  an  ante-mortem  extravasation,  and,  on  the  other,  of 
^r^Tlouking  a  hinmovhage  which  j^tually   exists.     In  all  cases  of 
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acute  spinal  disease,  in  which  a  post-mortem  examination  is  to  be 
made,  the  body  should  at  first  lie  face  dowuwards. 

Intta-mtmingenl  hemorrhage.— An  extravasjition  into  the  aac  of  the 
dura  ruatcr  (subdural  h£emorr)>age)  maj  be  small  in  quantity,  or  ma^ 
fill  the  whole  cavity.  When  small  it  ra;%y  pass  from  one  part  to 
auoiher.  In  suburaclinoid  hmmorrhaf^e,  the  blood  coupes  usually  from 
tbe  vessels  of  the  piii  mater ;  it  may  surround  the  cord  for  an  iuch 
or  two.  or  may  fill  the  whole  aubarac-huoid  cavity.  Such  extensive 
effusions  are  rare,  except  when  the  blood  descends  into  the  amchuoid 
from  the  cerebral  membranes.  Blood  effustd  into  the  spinal  arux^bnoid 
has  been  known  to  ascend  as  high  as  the  pons,  and  evi^n  to  break 
through  the  valve  of  Vieussens  and  get  into  the  cerebral  ventricles.* 
Siuiultaueous  cerebrul  and  spinal  hcemorrhages  have  been  kiiowu  to 
occur  from  a  common  and  powerful  cause,  as.  for  instance,  in  a  case 
of  puerperal  eclam()8ia  (Charrier). 

In  meiiingeal  htemurrha^j^e,  cerebral  as  well  as  spinal,  the  spinal  fluid 
is  often  blood-stained,  and  thu^  spinal  biBmiirrhage  may  be  thought 
to  be  more  considerable  than  it  really  is  The  spinal  cord  is  often 
diacoluured  and  compressed,  and  is  especially  damaged  when  the 
Licmorrha^i^e  is  beneath  the  arachnoid.  In  extensive  estra-mcuingoal 
hnsmorrhaife,  the  subarachnoid  fluid  may  be  driven  away  from  the 
compressed  part,  and  may  distend  the  arachnoid  beyond  the  area  of 
compression,  the  limit  of  which  is  thus  marked.  In  cases  which  have 
lasted  more  than  a  few  days  there  are  usually  signs  of  meningilis,  set 
tip  by  the  irritation  of  thL*  blood. 

Symptoms. — As  already  stated,  sli^dit  meningeal  hemorrhage  is 
sometimes  found  post  mortem  in  death  from  convuUire  diseases  when 
no  8vmptt»Tn3  of  it  were  observed  durini^  life,  and  in  these  cases  it  ia 
probable  that  tbe  extraviisation  occurs  during  the  lethal  convulsions. 
In  the  cases  in  which  hemorrhage  causes  symptoins.  these  are,  for  the 
most  part,  those  of  meningeal  irritation,  and  thus  bear  some  resem- 
blance to  the  symptoms  of  meningitis.  They  differ  In  the  suddenness 
and  violence  of  their  ouiefc,  to  which  exceptions  aie  extremely  rare. 
These  symptoms  are  nearly  the  same  whether  the  lia»morrh;4,*e  is  out- 
side or  inside  the  dura  mater. 

The  first  indication  of  the  lesion  is  nsually  sudden  and  violent  pain  in 
the  back.  cori'espon'Hng  in  position  to  the  seat  of  the  hiemorrhage,  but 
generally  felt  aloJig  a  considerable  extent  of  the  back,  and  often  severe 
in  tbe  loins.  This  pain  in  the  back  is  usually  accompanied  by  pain 
along  the  course  of  the  nerves  passing  tlirough  the  membrane  near 
tbe  exti-avasation,  darting  or  burning  pains,  often  of  great  intensity  ; 
they  are  paroxysmal  in  character,  and  l>etween  the  pains  there  may 
be  various  abuornuil  scnbatioiis.  tingling,  «&c.,  referred  to  the  same 
parts,  and  accompanied  by  hyperssstbesia.  Muscular  spasm  usually 
coincides  with  the  pain,  and  involves  partly  the  vertebral  muscles, 
*  As  iit  an  npparentlj  Gonclu«iTe  case  reported  by  Lepreatrc,  *Arch.  Q6u.  do 
Med./  xsii.  p.  331. 
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f  i0.fing  ripidity  of  the  spine  or  actual  opisthotonos,  partly  the  tniiRcIes 

**i£jpli^  by  the  nerves  in  which  the  pain  is  felt,  partly  the  muscles 

supplied  from  the  cord  below  the  seat  of  the  haemorrhage.     The  oon- 

vtaJsife  movements  are  sometimes  general.     Intens)'  pain  in  the  back 

&nd  general  convulsion  have  been  known  to  be  the  only  symptoms. 

Occasionally  there  iii  peraistent  contraction  of  muscles,  and  there  is 

visually  spasmodic  retention  of  urino.     These  symptoms  of  irritation 

^n?  00  doubt  due  in  part  to  tbe  irritation  of  the  membranes  (causing 

t,lje  vertebral  pain  and  reflux  spasm),  and  partly  to  the  irritation  of  the 

nerve-root*,  motor  and  sensory.     Paralytic  symptom*!  quickly  follow — 

-iprvukness  and  le&aeued  soubiLiveness  in  the  limbs  below  the  lesion.     In 

^HDne  cases  there  ia,  at  last,  complete  loss  of  motion  and  seus:ition  in 

^Hbe  lower  limbs,  but  such  absolute  paralysis  is  not  common.     Loss  of 

^^pvwer  at  the  onset  of  tbe  syi^iptoios  usually  indicates  either  simul- 

'     taoeous  LsemorrUage  into  the  cord  or  the   eCfusion  of  a  very  larjje 

lUDuunt  of  blood.     It  occurs,  for  instance,  when  an  aneurism  bursts 

islo  the  spinal  ciuial. 

Tiie  symptomB  necessarily  differ  in  situation  according  to  the  seat  of 

e  disease.     When  hajmorrhage  is  in  the  cervical  re-^ioii  (a  frequent 

t),  the  Y»ain3  arc  felt  in  the  neck  and  arms,  and  the  ri;^iilitr  may 

M  absolute  immobility  of  the  node,  while  dyspbugia,  interference 

*ith  respiration,  and  dilatation  of  the  pupils  may  be  added  to  the 

<;r  paralytic  symptoms.     When  it  ia  in  the  dorsal  region,  intense 

n  encirulos  the  chest  or  abdomen.     If  in  the  Imn bar  region,  the  pain 

*B  felt  in  the  legs,  and  there  are  early  paraplegic  symptoms,  with  loss 

of  n-ilei  action  in  the  legs,  and  the  paralytic  incontinence  of  urine  and 

f»cc«  described  on  p.  225. 

As  a   rule,  in    spinal  hsemorrhoge,  the  cerebral  functions  are  un- 

Hffwted;  the  unfortunate  patit-nt  is  coust-ious  of  all  his  sufferings 

(rota  first  to  last.     Ocrasionally,  however,  consciousness  is  lost  for  a 

»»liorttime,  apparently  from  shock,  and  delirium  or  coma  may  come  on, 

^HntW  M  an  indirect  e0t;ct  of  the  spinal  lesiuu  on  the  brain,  or  in  coii- 

•"^^m^nce  of  a  sudden  increase  in  the  intra-cranial  pressure,  due  to  tht.- 

dtapjacement  upwards  of  the  certibro-s[>itial  fluid.     But  in  most  coses 

in  wbicb  cerebral  symptoms  coexist  with  those  of  spinal  hismorrhage, 

tbefonuor  ha\'e  been  due  to  simultaueous  intra-cranial  disease  ;  this  is 

thci-^jje  whcu  the  blot>d  found  in  the  spinal  canal  coruL-s  from  within 

*"*  akull,  as  in  most  cases  of  meningeal  btemorrhage  in  newly-born 

*^*^'^<iren  (see  vol.  ii).     In  very  rare  cases   the  symptoms  of  spinal 

^^tUitrrhagB  have  come  on  insidiously,  without  pain,  as  in  a  case  in 

*'"«i*-h  extensive  hfflmorrhage  outside  the  dura  mater  in  the  cervical 

****!    upper   dorsal   r..'gioa,  in   a  girl  of   fourteen,  caust'd  only  very 

^^^<iaal   weakness   in   the   arms,   arid  dililculty  of    breathing,  from 

L     **icb  she  died  at  the  end  of  a  fortnight,*     Such  a  case  illustrates 

r^**    almost  universal  law  that  there  is  hardly  any  "characteristic" 

''^^ptom  of  a  disease  that  is  not  sometimes   absent,  and  that  the 

•  K.  Jackson,  •  Lancet/  1669,  p.  5. 
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abience  of  such  Bymptoms  has  incompui-able  less  signifiuaDce  tlian  tlieir 
preseuce. 

The  Bymptoma  of  meningeal  hffimorrbage,  ia  acute  CB3e8,  asiiaUT 
reach  their  height  in  two  or  three  hours,  but  sometiaies  not  for  a  few 
dajH.  Death  uiav  occur  when  the  effecta  are  f  ullv  (]evelo|>ed  ;  or,  after 
the  symploiuB  have  rearhcd  their  height,  they  may  decliue.  to  be 
reuewed,a  day  or  two  later,  by  secondary  meningitis.  Tbis  is  aecom- 
pauied  by  some  pyrexia,  and  may  cautie  death ;  but  if  moderate,  the 
symptoms  of  iiiHaninuitian  latit  a  week  or  ten  days,  and  then,  iu 
faTonible  cases,  pormaiieiit  improvement  commences. 

The  period  of  the  disease  at  which  death  is  most  common  is  a  few 
hours  after  the  onset  of  the  symptoms  It  may  be  due  toexhauHtion, 
in  consequence  of  the  viub>uce  of  tho  pain  and  spasm,  but  is  mure 
often  caused  by  the  interference  with  respiration  that  results  from  the 
conjoiaed  effect  of  the  palsy  and  sj^tism. 

DiAONosKs. — In  cases  in  wbii-h  definite  symptoms  are  produced, 
tbe  diagnosis  rests  ou  the  combination  of  sudden  local  pain  in  the 
back,  with  the  other  evidence  of  irritation  of  the  membranes,  ut-Tve- 
roots,  and  cord,  above  enumerated.  When  (he  b»niorrhage  is 
traumatic  origin,  tbe  fact  that  tbe  symptoms  mpidly  followed  an 
injury  facilitates  the  dmgnosis.  In  the  extremely  rare  eases  in  wbic 
the  symptams  come  on  insidiously,  without  pain»  tbe  diagtioais  of  the 
exact  nature  of  the  disease  is  scarcely  possible. 

In  hsemorrhage  into  the  subatauco  of  the  cord,  vertebral  pain  is 
much  more  frequently  absent  than  in  meningeal  bssm^trrhnge.  and 
when  it  occurs  is  less  intense  and  does  not  spread.  The  symptomti  of 
iujury  to  the  cord  itself  are  prominent  fronrthe  commencement ;  there 
is  sudden  paralysis,  it  may  be  at  first  partial,  and  rapidly  increasing; 
even  if  there  is  some  spinal  pain  at  the  onset,  the  loss  of  power  is 
soon  reco'pfuised,  not  being  concealed  eitber  by  the  severity  of  tbe 
pain  or  by  spasm.  In  meningeal  Lsemorrhsge,  severe  pain  and 
syniptomB  of  irritatidu  usually  precede  considerable  paralysis.  In 
eascj*  which  recover,  the  panvlytic  symptoms  are  more  persistent  when 
the  hemorrhage  is  into  the  subBtance  of  the  cord.  But  htemorrbage 
into  the  cord  often  breaks  through  into  the  membruueB,  and  the  sym- 
ptoms of  lM.»th  lesions  are  then  combined. 

Meningitis  is  distinguished  by  the  more  gradual  onset  of  the 
svmptoms  and  by  the  presence  of  fever  from  the  first;  the  fact  that 
inflammation  results  from  hsemorrhage  must  be  kept  in  mind.  Iu 
niy<*Iitis.  pain  is  cummonly  absent,  and  tbe  symptoms  of  irritation  arc 
insignificant.  Tbe  diagnosis  from  tetanus  deptmds  on  the  absence  of 
trismus,  on  the  presence  of  severe  spinal  pains,  and  on  the  suddeti 
onset.  In  newly-born  children  the  diagnosis  is  supposed  to  be  diffi- 
cult, but  during  the  first  few  hours  or  days  the  tetanoid  sympt-oms 
which  sometimes  occur  are  the  result  of  meningeal  hemorrhage  and 
injury  to  the  motor  cortex. 

One  case  of  spinal  hemorrhage  has  been  recorded  in  which  the 
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tymptoms   Tei7   closely   simulated   those    of    etrjclinine  poisouiDg. 

ViolvQt  paroxj^sms  of  musculur  Hpasm,  with  iuteube  general  pain,  but 

vitbout  spinal  pain,  folIoweU  hy  death  in  two  hours,  were  apparentlj 

doe  to  &u  extensive  bEemorrha^e  iuto  the  sac  of  the  dura  mater.* 

iAdljsiB  revealed  no  strychnia  in  the  fitomach.     lu  bucli  a  caao  the 

diBgDOfiB  would  have  to  be  guided  ajB  much  by  circumstantial  evidence 

u  by  the  symptoms,  and  eren  the  post-mortem  discovery  of  hoemor- 

Tiiageoonld  only  be  received  as  evidence  of  the  cause  of  the  convulsion 

if  no  other  were  found. 

Fbookosis. — In  all  severe  cased,  death  in  a  few  hours  is  to  be 

feared.     The  proguouiti  ouly  becomes  less  grave  when  the  nymptoms 

txatTH  (iiatiactly  reached  their  height,  although  there  ia  still  some  danger 

mitil  the  period  of  secondary  iiitlammatiuii  is  over.     Paralytic  sym- 

ptotni  often  persist  for  some  time,  tut  evea  these,  in  the  end,  may 

f>«ft8  away.     At  the  onset,  thp  pruguusis  must  be  governed  by  the 

Tepidity  with  which  ihe  symptoms  develop  and  by  the  seat  of  tbe 

<luettAe.     Hsemorrhage  iu   the  cervical   region   is  especially  serious, 

\»«&use  the  raechaDiam  for  broathiug  is  directly  involved. 

Tbeatmekt. — The  first  point  to  secure  is  absolute  rest.  Even 
fiutive  movement  should  he  avoided.  Posture  is  also  of  most  urgent 
importance.  It  should  be  on  the  face  or  side,  and  not  on  the  back,  so 
ibi  ibe  spine  may  not  be  the  lowt-st  part.  The  prone  position  for  a 
ftw  hours  adds  greatly  to  the  chaDces  of  less  damage.  Venesection 
bubeen  employed  in  strong  individuals,  with  the  object  of  arresting 
bemorrhage  by  rapidly  lowering  the  blood-pressure.  Leeches  or  wet 
nipping  to  the  apine,  or  leeches  to  the  anus,  have  also  been  recom- 
Beuded  in  cases  in  which  venesection  is  unadvisable.  It  is  probable 
tbst  the  local  abstraction  of  blood  does  more  iu  this  than  in  most 
mlerDal  hsmurrhages,  on  account  of  the  commuuication  between  the 
*MODs  plexuses  and  the  veins  in  the  retro*vertebral  tissues  ;  and  it 
M  probable  that  the  wisest  treatment  at  the  onset  would  be  scnrifica- 
^n  beside  the  spine,  opposite  the  seat  of  pain,  the  blood  being 
wloired  to  flow  freely.  This  may  lie  followed  by  the  api»liuation  of 
'^  and  by   the  adminisiratiou  of  ergotine  by   the  skin  or  mouth. 

I-^'erwards  the  bowels  should  be  freely  o|jened.     Sedatives  tire  usually 
"Squired  to  relieve  the  pain.     The  stage  of  meningitis  must  be  treated 
****  the  principles  laid  down  for  the  management  of  the  acute  form  of 
y^t  disease.     The  residual  palsy  requires  treatment  by  electricity,  Ac, 
'^  (be  same  manner  as  the  consequences  of  meningitis. 

^tx  extra-meniugeal   hsemorrbage   it   seems   justifiable  to  remove 

'Ood  that  is  compressing  the  cord,  by  opening  the  canal  and  perhaps 

^etx  washing  out  the  canal  with  au  astringent  and  antiseptic  solution. 

'fett  when  the  blood  is  within  the  dura  nmter,  the  operation  seems  to 

rve  consideration  if  life  is  threatened. 

*  Dixon,  '  Lancet,'  1879.  p.  333. 
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DISEASES  OF  THE  SPINAL  CORD. 


ANEMIA  AND  HYPEREMIA  OP  THE  SPINAL  CORD. 

The  condition  of  the  resseU  of  the  spinal  cord  after  death,  their 
fulness  or  emptiness,  affords  no  indication  whatever  of  their  state 
during  life.  Inferences  as  to  the  ante-mortem  state,  drawn  from  the 
post-mortem  condition,  are  altogether  erroueous,  with  the  rare  excep- 
tion of  local  change,  in  which  the  vascular  condition  of  one  part 
differs  from  the  rest.  Practically,  such  local  variation  occurs  only  as 
part  of  a  local  lesion,  as,  for  instance,  in  the  hypersemia  that  attends 
inflammation,  and  the  anaemia  that  results  from  pressure.  HeD( 
the  occurrence  of  variations  in  the  state  of  the  vessels  of  the  cord, 
and  the  effects  that  such  variations  may  produce,  are  matters  of 
inference  from  symptoms  observed  during  life — symptoms  that  ar< 
in  themselves,  open  to  various  interpretations.  Where  the  ground 
barren  of  fact«,  theory  is  always  luxuriant.  Anoemia  or  congestion  ol 
the  cord  affords  a  ready  explanation  of  symptoms  the  cause  of  which 
is  unknown,  and  it  is  scarcely  surprising,  therefore,  that  such  an 
explaiiiition  has  been  often  given.  But  the  extent  to  which  the 
conditious  have  been  invoked  transcends  any  measure  of  justificatioDi 
and  surprise  canuot  but  be  felt  at  the  absolute  confidence  and  pi 
cision  i>f  di'tail  with  which  these  stfites  have  been  assumed  to  exist 
when  then*  has  been  no  tittle  of  definite  evidence.  Positive  asser-l 
tions  always  receive  some  credence,  however  unwarranted  the  asser- 
tions may  l>e,  and  positions  incapable  of  proof  are  sometimes  also 
incapable  of  disproof.  It  would  be  a  futile  and  useless  task  to 
attempt  to  rehite  in  detail  the  various  statements  that  have  beea 
made  regardirig  the  influence  of  anoemia  and  byi>enEmia  of  the  spinal 
cord.  It  will  be  suffidect  to  point  out  briefly  what  may  be  reasooablj 
surmised  regarding  tbese  morbid  elates. 


Anahia  of  thb  Cord. 

Permanent  diminution  in  the  blood- $uppltf  to  considerable  areas 
the  spiual  cord  must  bo  a  result  of  the  general  narrowing  of  the 
arteries  that  bas  been  -niot  with  in  some  cases  of  chronic  meuingilisj 
but  it  is  then  associated  with  Htructuiul  changes  in  the  organ,  theeffecti 
of  which  obscure  any  symptoms  that  can  be  a.scribed  to  the  ausemi 
Nothing  is  practieally  known  of  the  special  consequences  of  this 
condition.  The  same  statement  may  be  made  of  the  arrest  of  the 
blood-anpply  to  limited  areas,  although  it  may  safely  be  asserted  that 
loss  of  function  of  tbe  part  must  be  a  necessary  consequence.  This 
has  been  also  demonstrated  by  experiment.  Suddenly  produced, 
ansemia  at  once  abolishes  function  and  quickly  causes  necrosis  of  the 
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«»<?TTe.el^mpnts — some  of  wliict,  however,  break  up  less  rapidly  than 

^ytlirrs,  at). I  retain,  for  a  longer  time,  the  |>ower  of  rosuniiug  fanction 

^Hjc  th«  bloo<3-Bup|il_v  is  restored.     It  is  possible  that  snch  local  arrest 

^ft>€  the  circulattou  is  the  initial  proce:is  in  some  orgaDic  lesions  of  the 

^■Konl,  but  the  fact  has  still  to  be  demL^nstrated.     The  queslioa  of  the 

''      occorrence  of  embolism  is  referred  to  iu  a  separate  section. 

j  TrannerU  diminution   in  the  blood-BUpply  may  conceivably  be  the 

^       r^pcult  of  imperfect  embolism,  but  has  Dot  been  proved  to  have  this 

OT)(>ia.     It   VA  sometimes   supposed   to   be   due  to   arterial   spasm, 

d^wndent  on  the  vaso-motor  nerves.     This  has  been  assumed  as  an 

t-ij'UuatiOD  of  certain  passing  symptoms  occasionally  L'0m[»liuued  of, 

l«ts  of  power  in  the  legs,  and  sensory  disturbaaee,  tmgliug,  **pias 

and  needles/'  &c.,  in  the  logs  and  arms.     It  may  possibly  also  be 

thecAUse  of  the  tetanoid  cramp  and  tingling  in  the  bands  with  which 

pttitiiita  sometimes  wake  up  during  tho  night.     The  theory  is  tenable, 

iutit  is  also  conceivable  that  such  symptoms  are  due  to  transient 

luDcliuoal    states   of   the   nerve-cells    of    the   cord.      A   functional 

^nngement   of   these  cells  must  be   the  immediate  c-aiise   of  the 

nniptoma,  whether  such  derangement  \h  primary  or  is  produced  by 

fpum  of  the  %'eBaels.     The  opinion  that  ilm  "nocturnal  t^'tany  "  (as 

it  may  be  called)  haa  the  latter  origin  is  supported  by  the  fact,  that 

tbc  occurrence  of  the  symptom  may  be  prevented  by  a  small  dose  of 

digitalis,  taken  at  bedtime. 

The  curious  symptom  known  as  "intermittin;::  lameness"  (which 

Would   V*e   better  termed   '*  immxyaiual  lameness  '*)   is   8upj>o8ed   to 

defend  on  temporary  diminution  of  the  blood-supply  consequent  on 

arterial  degeneration,  but  it  is  not  known  whether  the  seat  of  this  ia 

the  spinal  cord  or  the  brain.     The  character  of  the  symptom  suggest* 

the  former,  but  its  associations  the  tatter,  and  it  is  not  Known  that 

ib«4rt^nes  of  the  cord  are  ever  the  seat  of  atheroma  in  the  cases  in 

which  this  condition  causes  the  cerebral  symptom  commnnly  associated 

^ti  it,  "dyslexia,"  a  peculiar  intt'rmiiting  difficulty  in  reading  which 

^ill  be   described   in  vol.   ii.     The    Limeness  consists  in   a  sudden 

'^f^kness  and  stifTiiess  of  one  leg.  accompanied  with   tingling  and 

*>Iyating  of  eensibiiity,  and  of  pain  ou  an  attempt  to  ukc  it.     The 

•-TQipUima  are  increased  by  an  eflort  to  continue  walking,  and  pa.^8 

^^^ay  after  a  rest  of  ten  minutes  or  so,  usually  returning,  on  renewed 

^P*"-*rtiou,  again  and  uguin.     The  difficulty  only  occurs  during  exertion. 

'~^  is  familiar  to  veterinary  surgeons  as  occurring  in  horses.     The 

**  J'**lciia  with  which  it  may  be  osaoclatod  is  of  grave  significance,  as  tho 

^*^*^bnil  cftus»i  sepms  always  to  have  a  strongly  progressive  cbaraeter. 

In  general  ansfmia,   such   as    occurs    in    chlorosis   i.nd    pernicious 

^^*i6iimia.  the  nutrition  and  function  of  all  organs  suffer, and  the  apinal 

^^"^'ixi  shares  the  general  state.     Tho  readiness  with  which  fatigue  of 

^^nt;  le^g  )g  induced  in  such  conditions  may  l>e  due  to  the  spinal  cord 

^P^-«  "wt'H  as  to  the  muscles.     Tho  legs  often  ache,  and  are  sometimes 

Xbv  icat  of  various  disordered  scu^tions.     It  is  probable  that  these 
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are  tbe  result  uf  tbe  impaired  nutrition  of  tbe  nerre-elements,  in  cou- 
sequtiuce  of  wUicb  their  fuuetioua  are  readily  derauged.  In  some 
patients  graver  sjrmptoms  occur, — weakness  of  the  legs,  soinetimea  of 
tbe  arw8  also,  wbicb  luay  increase  slowly  to  complete  paraljsia 
Sensation  and  tbe  spbincters  are  usual!?  unaffected.  The  uatuiv  uf 
tbetfti  cases  is  uncertain.  It  is  probable  that  many  are  cases  of  what 
is  called  hysterical  paraplegia.  Otbertt  may  be  due  to  organic  cbangen 
induced  by  tbe  aiisemia.  The  well-eHtublibhed  fact  that  optic  neuriti: 
may  result  from  chlorosis  is  interesting  as  proof  of  tbe  intensity  of 
changes  in  uervo-struoiures  wbicb  aneemia  may  excite.  Tbe  cases  uf 
cblorotic  paraplegia  are  very  rare,  and  need  further  study. 

In  the  quantitative  anseinia  that  results  from  loss  of  blood,  besides 
the  sympiorns  just  dest^ribodt  paraplegia  sometimes  comes  on,  under 
conditions  which  exclude  the  idea  of  hyuteria.  The  source  of  tbe 
biemorrhage  has  most  frequently  beon  the  Htomacb*  kidneys,  and 
uterus.  The  (taralysis  is  usually  motor  only,  but  Lcydcn  has  observed 
accompauyiug  bypeni-Btbesia.  It  may  come  on  a  few  hours  or 
days  after  the  loss  of  blood,  or  only  at  the  end  of  one  or  two  weeks. 
Most  cases  recover.  The  pathological  process  which  causes  the  para- 
lysis is  not  known.  Tbe  lose  of  power  is  comparable  to  the  loss  of 
sight  which  occurs  from  the  same  cause,  and  in  which  there  may  be 
no  visible  morbid  change,  or  inflammation  may  be  found,  sometimes 
succeeding  the  loss  of  sight,  and  therefore  to  be  regarded  as  a  result 
of  tbe  derangement  of  the  nerve-elements,  or  of  the  influence  to  which 
this  is  due,  rather  than  the  cause  of  the  amaurosis. 

The  treatment  «)f  the  symptoms  due  to  general  anaemia  is  of  course 
essentially  the  improvenu-nt  of  the  blood-stato.  Symptoms  which  can 
be  ascribed,  with  proUibility,  to  vaso-motor  spasm  may  be  prevented 
by  drugs  that  cause  a  more  uniform  arterial  tone,  such  as  digitalis  or 
belladonna,  coupled  with  uux  vomica  or  strychnia,  to  render  tbe  effect 
permanent. 


Htpsbamia  op  the  Spinal  Oo&d. 


The  conditions  of  the  return  of  venous  blood  from  the  cord  probably 
shield  it  effectually  from  tbe  mechanical  congestion  from  wbioh 
almost  every  other  orgau  of  tbe  body  suffers  when  tbe  movement  of 
blood  through  the  thorax  is  hindered.  The  chief  mecbauical  conges- 
tion to  which  the  cord  is  liable  ia  that  wbicb  results  from  the  influence 
of  gravitation,  and  ot-cuvs  when  a  person  is  lying  on  the  liack.  The 
distension  of  the  veins  outside  the  dura  mater,  and  also  of  those  of 
the  pia  mater,  which  occurs  when  tbe  heart  has  ceased  to  act,  and  the 
blood  is  free  to  obey  the  only  mechanical  force  which  then  acts  upon 
it,  sufficiently  proves  the  power  of  gravitation  to  congest  the  cord. 
But  it  ia  not  probable  that  griivitutiuu  has  anything  like  tbe  same 
influence  during  life,  counteracted,  as  it  then  is,  by  many  other  forces. 
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Soni(^  persons   with  imperfectly  Duurisbed    corda    (easily   futigued, 
hhle  to  liDgling.  ttc,  in  the  legs)  Buffer  frotu  aching  iu  the  legs  or 
0)(ine  whea  tbey  lio  on  the  back.     Since  this  ceases  when  the  poa- 
lif  changed,  it  is  probably  due  to  the  mechiiuical  oungeiitiou  of  tbo 
or  membranes.     It  is  doubtful  whether  any  other  symptoms  can 
ttej  with  cuntidence,  assigned  to  iiieehaiiieal  congestion. 

Of  artive  congestion  our  definite  knowledge  mny  be  summed  up  in 

the  statemeut  that  it  occurs  in  the  early  stage  of  iufl.immatiou.     Wo 

Iriiow  uothirig  of  it  as  an  iudepondent  couditiou.     Neverthelpss  many 

jj*kgrs  might  bo  filled  by  the  enumeration  of  the  various  symptoms  of 

tgestion    of   the  spinal   cord, — in  which  the  unrestricted  pluy  of 

Adentific"  fancy  has  ulaborAted  a  symptomatology  for  the  separate 

ingestion  of  every  [>art  of  the  spinal  cord.      Probably  the  only  case 

m  which  we  are  warranted  iu  suspecting  a  pritnary  active  congestion 

[of  ibe  cord  or  membranes,  is  tliat  in  which  symptoms  identical  with 

of  commencing  myelitis,  and  followiug  a  cause  of  myelitis,  {uibb 

in  the  course  of  a  few  days.     These  cases  will  be  mentioned  in 

tccount  of  inflammation  of  the  cord. 

An  active  congestion,  which  may   be  called  secondary,  seems  to 

result  from  proUmged  and  violent  action  of  the  nerve-elements  of  the 

•pinal  cord.     Thus  lucal  dilatation  and  distension  of  vessels,  migration 

cf  ^iKXH-rtes  into  the  sheath  and  into  the  adjacent  titfsue,  aiul  even 

MDftll  extravasations,  are  found  iu  sume   casen  of  hydrupbubia.  of 

tiftAnQs.   and    of   strychnine   poisoning,   and  it  is  probable    that   a 

similar  congestion  attends  all  viuleut  physiological  activity,  violent 

Uki  continued  muscular  exertion,  coitus,  &c.      Coitus  several  times 

KpMtod  baa  been  known  to  cause  hajmorrbiige  within  the  cord  which 

■tut  be  preceded  by  an   intense  congesttou.      Vascular  dilat-ation, 

*tUk  ikD   increased  blood-supply,  is  the   physiological   attendant  of 

fuQctiunal  activity  in  all  organs,  and  doubtless  also  in  the  cord,  but 

It  ii  morbid  only  when  excessive.      It  is  doubtful  whether  it  causes 

"^ni|)toms  unless  it  goes  on,  as  it  probably  may,  to  actual  iuflammation. 


INFLAMMATION   OF  THE   SPINAL  CORD 
MYELITIS. 


Infiammation  of  the  spinal  cord  is  a  common  lesion  in  tbe  acut«, 

Subacute,   aud   chronic   forms.      It   usually   causes   a   cunsiderable 

^3iiuinntion  of  consistence,  and  hence  the  term  "  softening  of  the  spinal 

^»id "   has  been  used   as  a  synonym  for  it.      But  the  term  is  not 

^Cooiate,  because  inflammation  docs  not  always  cause  softening,  and 

«  diminution  of  consistence  may  occur  without  inflammation. 
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The  spinal  cord  differs  from  most  otlier  structurea  in  tbat  it«  po-wer 
of  recovering  funotiono,!  capacity  after  damage  bj  inHatumatioD  is 
comparatively  &malL  The  Bymptoins  persist  for  a  long  time,  and  are 
not  unfrequently  permanent.  Hence  the  distinction  between  acut^ 
and  chronic  inflammation  is  to  be  drawn,  not  from  the  whole  course 
of  the  disease,  but  from  the  mode  of  onset.  It  is  this  which  indicate! 
the  character  of  the  morbid  process.  Acute  myi-Utis  is  that  form  ia 
which  the  symptoms  indicatinii  inflammation  of  the  cord  come  on 
rapidly  and  reach  a  caiulderable  height  in  a  short  time,  in  less  thao 
two  woeks.  When  the  onset  occupies  from  two  to  sii  weeks  the 
inflammation  is  regarded  as  auhaeule.  When  a  still  longer  time 
elapses  before  the  symptoms  reach  a  considerable  degree  of  intensity 
the  myelitis  is  termed  chronic.  There  is,  of  course,  no  sharp  distine- 
tion  between  these  classes.  The  subacute  and  acute  forms  may  be 
conveniently  described  together.  Other  varieties  are  based  on  the 
distribution  of  the  disease.  The  grey  matter  may  be  affected  only  or 
chiefly,  polio-myeUtie  (from  iroXioi,  grey),  a  form  that  has  distinctive 
characters  which  make  its  separate  description  desirable.  When 
the  whole  thickness  of  the  cord  is  affected  in  a  small  vertical  extent 
the  myelitis  is  said  to  be  transverse.  This  is  one  of  tbe  most  common 
forms.  When  an  extensive  area  of  the  cord  is  continuously  inflamed  tbe 
myi'litis  is  said  to  be  diffuse;  when  one  small  area  is  affected  the 
iuflammation  is  called  focal;  when  there  are  many  foci  contiguous 
or  dist^mt  the  myelitis  is  said  to  be  diesefninattd.  Inflammation 
of  the  grey  matter,  around  tlie  central  canal,  extending  into  the 
intennediate  grey  substance  aud  to  a  less  extent  iut<>  the  cnrnua,  has 
been  termed  central  myelitis.  A  further  important  distinction  is  that 
between  partmchymntotis  myelitis,  an  acute  affection  beginning  in  the 
nerve-elements,  and  the  interstitial  form,  which  begins  either  in  all 
the  elements  or  in  the  connecting  tissue,  and  iu  which  rasoular  dis* 
turbance  takes  a  prominent  part.  The  latter  is  the  common  form  of 
myelitis,  whether  transverse  or  disseminated,  but  the  former  is  of 
importance  on  account  of  the  limited  class  of  Bymptoms  to  which  is 
gives  rise  and  of  its  special  causal  relations.  This  distinction  is 
already  familiar  in  regard  to  muLtipb  inflammation  in  the  nerves. 


Acute  Myelitis. 


Etioloot. —  "Remote  causes. — Little  is  known  of  the  influence  of 
hereditary  predisposition,  but  myelitis  is  someliuics  met  with  in 
members  of  fwrnilies  iu  which  other  evidence  of  a  neuropathic 
tendency  can  be  traced.  Males  sufl"er  more  fre<iueutly  than  females. 
It  may  occur  at  all  ages,  but  the  form  which  occurs  in  Toung  children 
is  usually  confined  to  the  anterior  oornua ;  other  forms  of  myelitis 
are  most  cuuiuron  between  ten  and  forty  years. 

Immediate  cavsen. — Myelitis,  acute  aud  siibaoute,  is  readily  pro- 
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I  dnreJ  by  iDJuriea  to  the  cord  of  all  kiuda, — laceratloua,  bruises,  atid 
[V  iMiiiclured  wounds.  It  also  suems  to  follow  simple  concuseion,  but  iu 
^m  nuj  of  these  cases  there  have  been  minute  foci  of  structural 
S  tliouge.  Tha  myelitis  produced  bj  concussion  is  often,  however,  fur 
V   QittTv  t^iten^sive  than  the  primary  lesion,  for  the  latter  may  cause  few 

■  *.Ttii[iU>iua,  and  a  few  days  later  a  couipleLe  transverse  myelitis  ma.r 
I  (l>^ir«Iup.  Hteinorrho^e  into  the  cord,  especially  of  traumatic  origin, 
I  tuty  have  a  similai*  effect ;  it  may  be  followed  after  a  short  iatervul 
I    hj  eitensive  myelitis.     In  cases  in  which  an  interval  of  more  than  a 

■  ffw  days  ellipses,  pain  in  the  spine  may  show  that  a  morbid  process 
I  is  going  on  by  which  the  myelitis  is  produced.  Thus,  in  one  case  of 
I  acute  rayelitia,  two  weeks  after  a  fall,  there  was  continuous  pain 
I  during  the  interval,  corresponding  to  the  seat  of  tbe  later  inflamma- 
l  tton.  Concussion  also  sets  up  the  subacute  form  of  myiHtis,  and 
^Hbifl  is  especially  common  after  railway  accidents  (see  Traumatic 
PReaious). 

I         Allied  to  injury  as  a  cause  is  violent  action  of  the  muscles  attached 

to  tbc  s|iinal  column^  wbich  has  sometimes  appeared  to  be  the  sole 

it^nt  in  producing  an  acute  inflammation  in  th^  adjacent  part  of  tbe 

s)>i£ul  cord.     The  disease  has  been  known  to  follow  a  single  violent 

ccutraction  of   the   dorsal   muscles,   as,   for   instauce,  a  successful 

I      but  violent  effort  to  prevent  a  fall.     It  is  possible  that  there  is  an 

^betual  injury  to  tho  cord  in  these  cases,  but  more  probably  inilam- 

^^wtioD  is  Set  up  in  the  fibrous  tissues  of  the  vertebral  column  or 

r      m-rve- roots    and   spreads    to   the   cord.      It  is  also    possible   that 

I      iMDipression  of  tbe  vessels  may  he  i-oncerned  in  the  mechanism.     In 

L      WTerAl  cases  the  disease  has  resulied  from  attempts   to  lift  heavy 

^^^ighta.      Thus  a   man,   two   days  after  Bucb  an  attempt,  became 

^Bnttidly  paraplegic,  and  ultimately  died;  softening  of  the  cord  waa 

r     found  at  the  level  of  the  fifth  and  sixth  cervical  vertobrzp.     Slow 

I      tomiirt's.sion  {q.  v.)  is  constantly  attended   by  inflammation  in  the 

L      oompresded  part;  the  myelitis  thus  set  up  may  have  an  inJe[ieu(lent 

^Blkurse,  acute   or   subacute,  aud   may  not    bo   proportioned   to   the 

^fWHKttre.     In  cancer  of  the  vertebral  bones,  for  instance,  very  slight 

r    prt-Mure  may  cause  an  acute  inflammation;  there  is  probably  some- 

I     linei  an  extension  of  iufliimmation  to  tbe  cord  from  the  external 

'    ■iBeMc,  but  such  extension  is  not  necessary  for  the  occurrence  of  the 

^^'^elitia;  the  inner  surfaceof  the  dura  mater  is  often  normal.     Acute 

'^^/^liiid  also  results  from  internal  meningitis,  in  which  some  degree 

**'  iQvaiion  of  tbe  cord  is  almost  invariable. 

4.hother  exciting  cause  is  exposure  to  cold,  espoiLilly  when  the 

^^^Jy-  is  heated,  lying  on  damp  grass  or  on  snow,  bathing  in  cold 

^  *ter,&c.     This  cause  haa  been  supposed  to  act  by  suppression  of  the 

'**»ction8  of  the  skin,  since  myelitis  haa  been  produced  by  varnishing 

«kiu  of  animals,*  but  it  is  unlikely  that  this  is  the  sole  mechanism. 

*  Foinberg,  *  Vireliow'a  ArcltiT,*  lid.  liz.    In  Viil}  iiiu't  Inloratorj  similar  itipen- 

%»  fniletL 
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Eiixisure  of  tlie  back  to  cold  somelimes  seems  especiallr  effoctire. 
Mrelitis  hug  been  priniuced  exx>^Tiineu tally  in  rabbits  hy  freezing  the 
skin  uf  the  back  with  ether  spray  (Feinberg).  It  is  probable  thnt 
cold  usually  acts  by  the  mecbanisin  of  a  morbid  blood-state,  such  as 
that  wbich  causes  rbeuinatic  fever,  but  which  certainly  varies  greatly 
in  its  precise  character  and  pathogeaetic  power.  It  is  also  certAin 
that  local  exposure  frequent  )y  causes  inflamni»tion  in  organs  corre>- 
Bpouding  to  the  {lart  of  the  surface  that  is  especially  chilled,  aitbouuh 
this  influence  may  be  chiefly  to  deteimine  the  incidence  of  the  effect 
of  the  bloud-state.  In  myelitis  from  cold,  local  exposure  can  seldom 
be  traced,  and  the  common  mechanism  is  probably  that  of  a  blood- 
state.  It  is  instructive  to  compare  the  antilogous  facts  regar<1ing  the 
causation  of  multiple  neuritis.  Over-exertion  is  another  powerfal 
cause,  and  is  especially  effective  when  combined  with  maufficie&t 
fooiJ,  and  eiposure  to  cold 

Tbe  sudden  suppression  of  the  menses  and  of  other  habitual 
discharges  has  been  sufiposed  to  cause  the  disease.  In  most  in- 
stances of  the  kind  there  has  also  been  exposure  to  cold,  to  which  tbe 
suppression  and  the  myelitia  may  both  have  been  due.  and  it  is 
impossible  to  any  bow  far  the  former  has  been  conc^^rned  in  tlie 
process.  Tbua,  a  girl  sat  on  wet  grass  during  menstruation,  which 
was  immediately  aiTfsted,  and  myelitis  followed,  a  day  or  two  lat«r. 
It  is  conceivable  that  the  sudden  arrent  of  the  discharge  may  lead  to 
a  morbid  state  of  the  bloody  or  modify  that  which  a  chill  alone  is 
ca|>able  of  (iroducing,  and  tbat  the  derangement  of  the  uterine  func- 
tions mar  have  a  direct  inflaencc  on  the  cord  and  dispose  it  to  suffer. 
It  is  noteworthy  tbat»  in  the  case  referred  to,  tbe  inQammation  was 
in  tbe  part  of  tbe  cord  to  which  the  pelvic  organs  are  related,  the 
lumbar  region. 

Functional  over-action  of  the  sord  may  cause  inflammation  in  the 
part  that  is  thus  over-exerted.  It  has  been  already  mentioned  that 
long- CO II tinned  stimulation  of  the  sensory  nerves  may  cause  myelitis 
at  the  spot  related  to  tbe  nerves  stimulated.  As  we  have  just  seen, 
active  function  everywhere  involves  vascular  dilatation,  whicb,  if 
excessive,  amounts  to  active  congestion,  and,  when  prolonged,  is 
attended  by  tbe  escape  of  leucocytes  tbat  renders  the  condition  one 
of  inflauimation.  However  excited,  such  a  process  has  a  tendency 
to  independence  of  course,  and  to  proceed  beyond  tbe  degree  corre- 
Bponding  to  its  cause.  It  is  especially  local  functional  over-action 
that  has  a  tendency  to  cause  myelitis.  Thus  the  affection  seems  to 
be  sometimes  produced  by  sexual  excesses.  Occasionally,  however, 
general  over-action  of  the  cord,  as  in  severe,  long-continued  exer- 
tion, has  been  followed  by  the  disease.  In  one  case,  it  was  due  to 
lyiug  to  rest  on  damp  ground,  after  an  unusually  long  walk  on  a 
hot  day. 

Toxic  blood-states  constitute  a  well-marked  class  of  causes,  aad 
their  iofluence  is  rendered  the  more  distinct  by  tbe  analogous  causa- 
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Hod  of  multiple  neuritis.     They  may  bo  acute  conditions  due  to  some 
ifr^ftnis«d  virus,  pr-rhaps  allied  to  tbose  that  produce  ihe  acute  speciSo 
•8.     Inflaeumation  of  the  cord  occasionally  comes  on  in   the 
tune  of,   or   after,    typhus,   typhoid,   and   especiully   variola   and 
Leaalea,  as  well  as  acute  rheumntism  and  severe  puerperal  dteeaflea. 
te  onset  may  he  during  the  acute  disease,  at  any  period  after  it 
^luM  existed  for  about  a  third  of  its  duration,  or  it  may  occur  during 
caQvalescence.  or  a  month  or  more  after  the  disease  is  over.     Whether 
•yphilis  is  a  cause  of  acute  myelitis  is  a  que^tioa  ou  which  opinioue 
differ.     AtUiuks  of  acute  myelitis  are  not  uncommou   in   syphilitic 
subjects,  and  it  seems  on  the  whole  probable  that  there  is  a  causal 
reUtion  to  syphilis,  although  it  remains  to  be  ascertainod  whether 
tlip  mechanism  is  Uy  disease  uf  the  vessels,  such  as  is  found  in  the  pia 
niftier  in  some  cases,*  or  whether  it  is  by  the  agency  of  a  blood-state. 
The  myelitis  that  occurs  iu  acute  specific  diseases  is  probably  due  to 
tko  rirus  of  the  primary  disease,  or  to  a  product  of  it,  and  ihe 
faei  ibat  the  inflammation  is  commonly  disseminated  suggests  that 
•0(06  a|)ecific  organisms  have   a   tendency  to   fix  themselves  in  the 
epiotl  cord   and    set   up   inflammation.      In    diphtheritic   paralysis 
the  cells  of  the  cord  may  present  changes  that  amount  to  a  parcn- 
chjmatous  myelitis.     The  fact  that  chronic  changes  in  the  cord  may 
Ws  late  effect  of  syphilis  (as  \n  tabes)  makes  it  the  more  easy  to 
conceive  that  acute  professes  should  sometimes  occur  in  an  earlier 
it&ge  of  the  disease. 

In  another  class  of  diseases,  a  special  influence  of  the  virus  appears 
to  be  associated  with  the  results  uf  functional  over  action.  This 
effect  ii  especially  seen  in  hydrophobia.  In  some  cases  of  this  disease, 
foci  of  a  somewhat  diffuse  myelitis  of  slight  degree  are  conspicuous 
on  microscopical  examination.  Still  more  intense  myelitic  changes 
wweometimes  met  with  in  the  chorea  of  the  dog,  although,  in  other 
iaiUnces,  the  cord  is  normal. 

Chronic  blood-stat^rS  and  constitutional  conditions  may  also  cause 

Acate  myelitis.     Alcoholism  is  an  occasional  cause,  and  frequently 

Palaces  the  subacute  form.     The  most  potent  agent  of  this  class 

^  gout      This  is  knowu  to  be  a  frequent  cause  of  inthimmation  in 

^Tious  structures, — of  the  nerves  among  the  rest;  aud  cjises  of  acute 

•*d  subacute  myelitis  are  met  with,  es]>eciaHy  of  the  disseminated 

'^^  relapsing  forms,  for  which  no  other  cause  c*in  be  discovered. 

■^     one   such  case   the   patient   had    but    lately   recovered   from    a 

^*ere  and  prolonged  attack  of  gouty  inflammation  of  several  intra- 

^Ular  structures.     Like  other  chronic  general  rouses,  gout  probably 

^^^^n  acts  as  a  prcdisponeut  when  the  malady  is  excited  by  some 

^'^^'^wr  cause. 

^t      XrritatioD  and  inflammation   of  peripheral  organs,  as  the  uterus, 
^^Hphjdder,  kidneys,  intestine,  Ac,  has  been  supposed  to  be  an  occasional 

^^'^^^  Suddi*n  p»irftp!ffri«  wi-uired  in  a  cuie  in  which  iber«  was  diffuse  artei-itii^  «up- 
to  b«  typliiljlio  (Scluoaus.  'Arcb.  f.  k).  Med..'  1B89). 
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cause,  but  this  influence  is  exceedingly  doubtful,  except  in  tLo  rare 
cases  in  which  infliLUimation  of  a  nervtj  ascends  to  the  cord.  In  a 
considerable  number  of  casus  we  are  able  to  discover  no  cause  to  wbicb 
^mvelitis  can  be  ascribed.  M<iiiv  of  tbe^e  are  probabl}'  due  to  a  bK»od» 
state  which  may  have  no  other  couse^ueuces  or  may  also  cause 
simultaneous  inflammation  elsewhere. 

Pathologica-l  Anatomy. — In  recent  acute  inflammation  of  the 
cord,  the  pia  mater,  at  the  aflffcted  part,  is  usuully  red  and  vascular, 
and  the  cord  it  sflf  may  l>e  slightly  swollen.  Its  tissue  is  reddened  and 
often  marblod  from  distended  vessels,  and  the  distinction  between 
white  and  grey  md-tter  is  indistinct  and  lost. 

The  diminution  of  conaistenee  which  occnra  in  acnte  inflammation 
may  be  so  great  that  the  afTi-cted  part  is  diffluout,  like  cream,  and 
flows  out  when  the  pia  mater  is  divided.  It  does  not  follow  that  the 
consistence  is  lessened  to  this  decree  during  life;  po.^t-mortem  sofu 
eninc;  occurs  more  readily  at  an  inflamed  part.  When  the  yaacular 
disturbance  and  extravasation  are  considerable,  the  condition  is  termed 
'•red  softening;**  so  much  blood  may  be  effused  into  the  tissue  that 
the  part  looks  as  if  there  bud  been  an  actual  biemorrhage,  and  in 
some  cases  an  extensive  extravasation  does  actually  exist  ;  this  form 
is  termed  "  hcemorrhagic  myelitis."  If  the  inflammation  baa  existed 
fur  some  time,  the  efl'used  blood  is  altered  in  tiut,  and  thf  colour  of  the 
softened  part  may  be  rather  chocolate  than  red.  After  a  longei 
time  the  changes  in  the  blood-pigment  cause  the  colour  to  be  lighter, 
"yellow  softening,"  lu  many  cases  the  breaking  np  of  the  nerve- 
Hlerat'uts  (partly,  as  just  stated,  post  mortem)  is  out  of  all  proportion 
to  the  e'itravusation  of  blood»  so  that  the  softening  is  '*  white.'*  It  is 
said  that  red  aud  yellow  softening  may  ultimately  become  white  from 
the  removal  of  the  blood-pigment,  but  the  evidence  of  this  is  inade- 
quate. The  period  at  which  these  changes  of  colour  are  found  varies 
uccordiui?  to  the  amount  of  extravasation  at  tbe  onset.  At  a  later 
period  the  yellow  or  white  opaque  aspect  is  changed  to  a  grey 
translucent  appearance,  from  the  absorption  of  the  fatty  products  of 
degeneration,  and  an  increase  in  the  connective  tissue.  If  tbe 
myelitis  is  very  limited  in  extent,  cavities  may  be  formed  within  tho 
cord. 

The  microscopical  appeaninces  in  myelitis  vary  much  according  tc 
the  duration  and  foi-ra  of  the  inflammation.  In  the  fresh  state  the 
most  conspicuous  objects  are  tbe  products  of  degeneration  of  the 
fibres,  granules  and  masses  of  ray*'lin,  and  granule  corpuscles,  with, 
in  older  cases,  the  peculiar  bodies  termed  "corpora  amylacea" 
(Fig.  93,  rf).  With  these  are  numerous  red  blood-discs,  leucooyt<>^ 
like  corpuscles,  and,  after  the  first  week,  distinct  cells,  round,  oval, 
spindle-shaped,  or  angular,  with  nuclei  which  resemble  leucocytes  in 
size,  and  are  readily  mistaken  for  them,  yrii^-ments  of  axis-cylinders 
may  also  be  seen,  granular  in  aspect,  and  with  irregular  swellings 
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^Pbe  softened  ami  eren  diffluent  state  of  the  tissue  prevents  us  from 

lio^  much,  hy  mivroscopiciil  exauiination.  of  the  conditioa  of  the 

l^rty  in  which  the  inflummation 

^*    int«?D«e  and  <]i£^u^e,  V>ec'aiise 

the    breaking  up  of  the  tissue 

*.nU  «'|iarulion  of  iLelragmentfl 

r*'r,-l..r,  it  iui|KtBsiMe  to  obtain 

■  •jhn  of  the  hardfued  organ. 

It   is  only  where  the  inflaniuia- 

tioninless  intense,  or  less  uui- 

'oiTnly  diffused,  that  a  thonju^jh 

<^^^kmiuution  can  be  made.     The 

|>iX*oucU    of    dogeiiemtioD    ore 

sc«n  in  the  frosh  8tat«  or  in 

.iona  moaiited   in    ^l^oerine 

f^^^ip  93).    The  fragments  and 

S^viltiilesof  mveliu  in  part  occupy 

t  \xf^  position  of  the  nerve-fibres 

^^^^m   which    they   have   come. 

>'z^   part    are    aggregated    into 

Id  sections   rendered   trans- 

^'arent    in    the    ordinary    way, 

t-lic  fatty   produels   of  the  de- 

•trudion  of  the  uerve-elemcnta 

A.r>>iDrisible,  and  the  moat  con- 

**  I'nnms  altoratitinsarethe  dila- 

t^tiiou  of  vessf^la,  which  is  often 


Pio.  93. — MvoViti*.  a,  an  irr<*ffiiUrly 
B^vallen  rfxia-cvliiider.  b,  section  of 
UL-rru-flt>re  with  swollen  axifi-ojirmiler. 
c,  iection  nf  white  i!ul«rnnc«*,  wiih 
frranulc-ina^ses  nnil  ■tropliiud  nerre- 
Bbre«.  d,  cort>oni  smylooeft.  (froui 
Ijejdeti.) 

'V'cfy  ^at»   and    the  aocumulation    of   leucocytes   and   other   cell- 

^^Icnii'Dts  in  the  tissue  and  especially  a1>out  the  vessels.     In  the  white 

*uUlance  the  larger  vessels  are  conspicuous  by  their  enlargement, 

'^iti  in  the  grey  substance  the  dilated  arteries  and  capillaries  mity 

wcnipy  a  considerable  part  of  the  tissue  (Figs.  94,  95,  a).     The  nuclei 

of  the  capillariee  are  large  and  nuiueroub.     Tht^  walls  of  the  smaller 

ftrt«ne«  are  encrusted  with  leucocytes  in  the  early  stage,  and,  later 

"0^  in  both  white  and  grey  snbstuuce,  are  much  thickened  by  colls, 

^^^   Dviclei  of   which  arc  often  elongated  atid  more  or  leas  coucen- 

^riii  to  the  lumen  of  the  vessel  (Fig  ^8,  d).     Outside  tbia  thickunod 

^^11  tbe  perivascular  sheath  is  enormously  distended,  at  first  by  leuco- 

''?"t«'(),  among   which,   afterwards,   other   cells   are   mingle*],    round, 

^**teiform.  angular,  with  leucocyte-like  nuclei  (Fig.  98).     In  transverse 

•Motion  this  distended  sheath  may  look,  at  first  sight,  like  an  enormously 

'^Jckfoed  wall.     Red  blood-corpuscles  distend  the  vessels  and  are  *een 

*-bBo  in  tbe  adjacent  tissue,  sometimes  uniformly  scattered  through  it 

'^•K-  98.  F).  sometimes  aggregated  in  small  eitravasations  due  to  the 

'tijiur*>  of  minute  vessels.     The  grey  substance  is  densely  set  with 

'"^unci  corpnselea,  staining  dei-plv.  many  of  which  are  tbe  nuclei  of 

'OL,  1.  '  20 
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atnall  fusiform  or  angular  cells  (Figs.  95,  a;  97,  b),  while  tbe  inter- 

vening  substauce  is  muob  more  granular  tban  in  health.  Tbe  norre- 
G>.'1U  a,rti  much  Bwollen  uu<l  granular,  often  contaia  ilistinct  globules^ 
uiTougiy  refniftinj?,  and  probably  fatty.  The  cell-proccases  appe&r 
Bbrivolied  or  lost  (Fig.  95.  &).  In  slight  cases  the  margLoA  of  the 
oells  may  be  leRS  sbaq)ly  defined  than  in  health,  and  the  bodies  then 
nia^  conlain  lar^o  vacuoles,  eomctimes  wholly  within  the  oells,  boiii»- 


¥l<k.  91.— SuTiftcut^  mye1iti-<,  lumhur  re^i  >n  ;  both  wliite  and  i^jr  inb* 
•tance  unirormly  iLtTecteil.  Id  the  lutti-r  the  uuineroui  dl»teudoJ  rcBseb 
appitarM  Hues;  lieru  mrlI  tluTe  a  hirger  uiie  ii  viiible. 


;^'s-n^«srat>$.?^' 


«t 


'^s^ 


•♦ 


Fia.  95. — PorfcioDft  of  the  section  ihown  tn  the  lut  fliruro,  more  bl.rhtj  ma^niAed 
At  from  the  k'fi  nnt.  coritu  ;  <li«teiii)eil  i>a)>i!l'iries  with  iiuinen>u4  iiucU'J ;  larg:«r 
veiseli  with  slight  tli^U'nsion  of  perivuaciila-  aheutha  ;  namtirou^  raaml  mid  atuthita 
cell*:  i?iing1ioii-Cf  Its,  Hwullen,  with  shrtvKlled  procfues.  C.  from  front  of  poit. 
coltimn  ;  icuttered  iiervftibrcs  ic>piirit<.*d  hy  aumrphou*  nuitcriul  in  wliirh  smnll 
cclU  ran  l>e  leeiij  round  and  irregular,  lotnc  distinct,  othpri  tndU'inet,  T«jtBrlii 
with  thickcnod  wttlla.  H,  Ironi  nifar  the  |}Ost(-rior  surface,  ihuwn  atiiuliir  cbanires 
but  with  more  open  «pa' ei  from  which  nerve-fibres  hare  periuhe*!.  (Proai  aections 
prepared  hy  Dr.  Mouejr.) 
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linei  partlr  within  and  pnrtiv  outside  tbem  in  anucljaceBtalbuiciDOUB- 
lookinfl:  auhstauee.*  In  some  caaes,  however,  especially  those  of 
•lirtfrniiiiitod  interstitial  myelitis  of  mod-Tate  degree,  the  nerve-cflU 
«|>])ear  little  chan^^ed  in  hardened  and  cleared  specimens,  although  a 
gnouUr  condition  can  usually  bo  seen  in  the  recent  slate. 

Id  the  white  substance,  cleared  sections  show  a  great  increase  and 
ilti-ntion  in  the  interstiiial  tissue.  The  change  may  be  uniformly 
ilulnbuted,  or  greatest  in  the  neighbourhuod  of  the  vessels  (Fig.  98, 
c).  The  increase  is  due  in  part  to  an  amorphous  material,  contain- 
iag  Duelei  here  and  there,  some  of  which  belong  to  cells  such  as 
lufe  been  described  in  the  ^'rey  subatauce;  and  these  may  consiitule 
eit^Qsire  tratU  between  the  6|>aces  where  uerve-fibres  once  existed 
(Fig.  9(j).  Id  older  cases  the  tissue  may  have  a  fibrous  aspect  in 
pUees.  The  large  celU,  with  many  processes  called  **  spider  eelU/* 
M  "  tells    of    Ueiters,"    are 

often    conspicuous      objects       --*•  ^n.  ^r.r;^t/   "V3»?-     ™     ^ 
(Rir.    96).       The    processes  "* 

«lfiiil    between    the    nerve-  '    - 

Gbnia.  We  bare  seen  (p.  165) 

tbal  their  existence    in   the  ,3> 

Dormiilcordhasbeendoubted,      Jv   '  '  \i 

Irtil  in  the  inflamed  cord,  in      -  ^_  v 

■hich    they    are    enlarged,  >J.i 

Ihcir  presence  is  distinct.  \_  J^ 

lie  changes  in  the  oervo- 
fibwi  Tary  much.  They 
klvays  suffer  destructive 
<kitge«,  but  the  products  of 
^nAx  degeneration,  above 
<i<^'ribed,  are  scarcely  to  be 

I      weo  in    cleared     specimens. 

■  tU  BliKhtest  cbnnge  in  the  myelin  appears  to  consist  in  an  alteration 

in  tt«  chemical  nature,  in  cousequenco  of  which  it  stains  more  readily 

tb&u  in  ht'alth.     Fibres  are  thus  changed  adjacent  to  any  increase 

U>  the  interstitial  tissue,  and  they  contrast  with  the  unstained  healthy 

^tves  in  the  vicinity  (Fig.  97,  e).     Witu  or  without  this  change  in 

*i»e  myelin,  there  is  an  irregular  swellinf^  of  the  axis-cylinders,  such 

^  ia  Men  on  examination  in  the  fresh  state.     If  the  fibres  are  divided 

*'*ttinrer»ely  at  the  places  where  the  axis-cylinder  is  swollen,  this 

*Ppe4t^  much  larger  than  normal  (Fig.  93,  b).     Examples  of  thui 

•'11  be  found  in  most  of  the  figures.     These  intense  degenerative 

''^•ogea  cause  the  breaking  up  of  the  myelin,  and  may  involve  the 

*v«tmction  of  the  fibre,  the  space  occupied  by  it  being  left  empty. 

Ttie  •itrnificnnce  of  this  vftcaolatioD  hns  been  mnch  discn<a^d.     It  !a  probable 
^*t  tlie  Tiicuob'ii   Corra   after  dtrath,  perlmps  durtng^  tlie  procen  of  bardenin^^  but 
^^t  ihi'T  do  not  fomi  tinlei«  the  cclU  bava  beou  altcrad  bjr  diiea««.     Tb«y  bare  thus 
^1  ptiliologicftl  kigaificaDco* 


Flo.  96. — Subacute  diMeminatcd  myelitis ; 
piirt  of  the  po«ter!or  columD.  N«rve-6br«i 
ftepam'ed  bv  ^rHniiliir  nititerialand  products 
of  ilegenemtioa,  and  by  tiumerooB  larjife 
ipid4>r  cells.  The  myelitia  in  tb'm  case  wna 
attended  b;  optic  neurilii.  (From  s  aeo- 
t'on  leut  bjr  Dr.  Dreachfeld.) 
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In  other  cases,  however,  the  aiiH -cylinder  persists  and  r<' 
rounded  hy  a  narrow  zone  of  myelin.  Often  a  lari^o  ouml 
shrunken  fibres  may  be  found  in  a  part  which  at  first  eigl 
devoid  of  fibres.  This  shrinking  of  the  fibres  occurs  not 
result  of  pressure  on  them  hy  the  connoetive-tissue  eleuaen 
where  there  is  little  interstitial  change  and  no  compressioi 


Fl>.  97. — Acute  tran»Teree  myelUiii,  futal  in  three  weeki. 
prepariitions.  A,  section  through  mort  cli*eRB*d  pnrt,  at  firsl 
§ef;mf nt.  Koci  of  iuflAinmation  scattered  tliroiitfh  the  whole  mn 
C^trd,  moat  ubuiiJant  in  the  iM>tterior  columns  (the  apparent  cnh 
of  which  i«  probably  dot?  to  the  direction  of  the  section).  Dili 
the  central  canal.  B,  from  the  anterior  cornu  at  A.  A,  »  4 
veMel  ;  the  tiHsue  orammod  with  lymphoid  and  othtr  celU.atnn 
run  normal  nerve-fibre*.  C,  from  the  postt-ritr  column.  A, c.  ' 
atnining  deeply  are  aet'ii  to  cuntist  of  thickcnetl  trabecuUo,  lyinpl 
amorpboiifl  ti/tue,  and  alao  of  nerve-ftbreii,  the  white  anbatikQCfl 
atains  with  cAnnino  wliile  that  of  ttie  neigbbuuriug  healtbj  ~ 
not* 


I 


*  I  am  indebted  to  Dr.  Dreschffld  for  the  tectinn  from  which  tbea« 
made.  The  palieut  wao  a  ffirl  a^ed  twenty-three;  paraljr>i«,  motn 
was  complete  at  the  end  of  iw  i  days  ;  the  application  by  her  mother  t 
to  the  feet  oauacd  such  extensive  sloughing  alcers  that  amputatioa  c 
deemed  neoeuary  three  weeks  after  the  ouiet,  and  the  patiiiut  died  tb 
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Tbe  relative  amount  of  change  in  the  nervo-elements  and  in  the 
Titcrstitml  tissue  ruriea  xery   much.     In  eouie  uases  tbe  interstitial 
tuttj:e3  ttrt*  evidently  priuiarj,  and  the  fibres  at  first  proseut  little 
cluuge  in  alight  cases,  but  afterwards  are  altered  seeoudarily,  beiug 
niuTowed.  and  even  destroyed,  as  they  are  surrounded  and  euolosed 
l>if  ilie  products  of  the  inflainuiatiou.     In  other  phiees,  or  even  other 
pcLTts  of  the  sAiue  section,  there  i&  but  little  luorease  in  the  neuroglia, 
i^libough  the  fi  I 'res  have  suffered  eiteiifiiveiy  ;  empty  spaces  are  limited 
bj septa  but  little  thicker  than  normal,  although  with  more  nuclei. 
s-xd  often  with  numerous  gramites,  the  nature  of  which  is  uni-ertuin. 
Oxtiioually  there  is  a  more  diffuse  change  in  the  white  substance  ; 
thi  Deuroj^'lial    tissue   is   increased    by    small   cells   and  amorphous 
xziJiIeriai  iu  such  a  manner  that  all  appearance  of  septa  and  spaces  ia 
<wt;  a  few  nerve-fibres  are  included  in  it,  and  the  spider  cells  are 
ety  conspicuous  objects,  their  processes  apparently  representing  the 
&I»tA  that  exist  in  the  normal  condition  {Fi^.  90). 
The  distribution  of  these  changes  is  very   variable.     The  whole 
thiutuess  of  the  cord  is  uniformly  affected  in  pressure  myelitis  (see 
Compression  of  the  Spinal  Cord").     In    transverse   myelitis   the 
ges  may  be  bo  intifuso  in  all  tbe  structures  at  the  affected  level 
the  curd  is  diffluent^  and,  as  already  stated,  only  separated  pro- 
ducts of  dt>genenition  and  iuflzLmmation,  and  bloud-oor]>usi!h«  are  to 
W  seen.     In  slighter  cases  the  alteration  is  seldun]  distributed  uni- 
Cormlj,  and  in  either  a  single  section,  or  a  series  of  aectious  taken 
near  together,  each  part  may  present  variations  in  tbe  damage,  which 
may,  however,  be  such  thai  no  part  escapes  in  all  (see  Fig.  98).     In 
njeoiiigo-myelitis  the  |>eriphery  of  the  cord  is  always  most  affected, 
and  iu  old  eases  the  thickened  pia  mater  may  send  tracts  of  dense 
tissue  into  the  interior  of  the  cord,  from  which  branehing  processes 
of  lumue  may  pass  on  all  sides.     The  condition  is  similar  to  that  met 
^itk  iu  chronic  myelitis.      A  similar  extension  is  often  consfMciious 
in  Cit^ti  iu  which  there  is  no  special  inflamm<itiou  of  the  membranes. 
^''d  tbe  interstitial  clianges  often  extend  from  the  septa  that  normally 
f***«  into  the  cord  and  from  the  walls  of  the  vessels,  the  course  of 
^•iich  may  thus  be  marked  out  when  the  vessels  cannot   be   seen. 
**^£ice  the  white  columns  mav  lie  btoken  up  by  lines  of  tissue  passing 
'^xxx  the  surface  of  tbe  cord  towards  the  grey  substance. 

I^ti    disseminated   myelitis,    the   foci   of  indammation    may    exist 

''fough  a  wide  extent  of  the  cord  and  apj^ear  on  the  8urfac(»  as  red- 

^^Ix-grey  areas,  closely  resembling  those  of  disseminated  sclerosis, 

^^t  Ues  sharply  outlined.     Under  the  microscope,  in  the  early  stage, 

^^Uikller  foci  stud  the  grey  and   wliite  bubstance  irregularly,  some- 

^inies  tfiteuding  into  larger  tracts.     They  may  be  most  abundant  iu 

t-ue  ^Tvy  or  the  white  substance.     At  first  the  vascular  changes  are 

the  mure  conspicuous,  but  afterwards  tbe  evidence  of  destruction  of 

"^^vtj-olenieuts  and  the  inflammatory  products,  exudative  and  cellular, 

^scribed  above,  characterise  these  foci,  wiiile  uliimately  a  condition 
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of  irrc^'uUr  focal  scU-rosis  riMnains.     In  central  mvelitis  there  is  il 

ptttt  iocTCttse  in   the  nuclei  aVtout  the  central  canal,  with  T&sciilar 

tlan^«  in  the  commissure  adjacent,  but  there  may  also  \ie  evidence 

«f  (light  widely-diffused  mvelitis.     It  is  necessary  to  remember  that 

dk  uaciei  around  the  ceuinLl  tissue  vary  much  in  number,  and  thut 

um$y  to  mistake  a  normal  for  a  diseased  condition. 

Little  is  known  of  the  morbid  appenrauces  in  the  parencbymatoiis 

rwB,  except   that   in  a  variety  of  anterior  polio-myelitis,  luid    in 

fiLlberitic  and  other  toxic  paralyses,  the  nerve-cella  present  granular 

«itges,  and    the  interstitial  grey  substance   may  be  but   slightly 

ecled. 

nerve-rooti  coming  from  a  much  inflamed  part  are  usually 
and  may  present  histological  chuu<;e8  bimihir  to  those 
thin  tbe  cord,  distension  of  vessels,  iucrease  of  nuclei  and  of  con- 
tive  tissue  about  the  vessels,  breaking  up  of  the  myelin,  swelling  of 
iixi»-cyliiider8.  Degenerative  and  neuritic  changes  may  descend 
a  motor  nerves,  although  rarely  t^  tbe  same  degree  as  Ju  polio- 
Tr-IitJH.  except  in  the  cases  in  which  there  is  extensive  inflammation 
lliti  lumbar  or  cervical  enlargement. 

From  the  foci  of  iuflammatian,  ascending  and  descending  degenera- 

psss  along  the  tracts  of  long  fibres  that  have   been  already 

bod.  downwards  in  the  pyramidal  tnvcUi,  uj'wards  in  tbe  poste- 

W  median   columns,  the  direct  cerebellar   tracts,  aud  the  aulero- 

lAt«mt  ascending  tract.     In  cases  of  transverse  myelitisi  moreover, 

n^ea  that  are  defiititely  iuilumittatory  iu  nature  may   be  traced 

i^rtain   tracts   for  a    short  distance   at)ove  or   below   the   chief 

ion;  they  may  accompany  the  secondary  degeneration,  or  may  be 

extending  along   a    tract    that   degenerates   in   the  opposite 

o.     Tbua  distinct  inflammation  may  jtass,  for  a  short  distance, 

the  prramidal  tracts,  so  that,  an  inch  or  two  above  the  upper  limit 

gt'ueral  inflammatory  changes, an  uscendiug  inflammjition  of 

tract«  may  be  combined  with  an  iifioending  degeneration  of  the 

ti  that  always  present  secondary  ascending  degeneration. 

If  the  patient  survives,  the  new  interstitial  tissue  slowly  undergoes 

OS. — Acute  irHn«vrr>(e  inycHtis;  from  «  cave  Tttal  in  ii  month.  A,  B,  C. 
ijflib'iurttig  teetiofis  from  the  inHnmeil  part,  in  thn  uiid^dnmal  region,  to  »-how 
[Uie  r«ryin|<  tiUt.ribution  uf  tlit*  iiirtafiimalion.  (SUtned  with  itnilliio  blue  hl&ck.) 
Di*t#mlrd  ve^irli  are  all  surn)undt'il  by  thick  z<>iiei  uf  clfar  tisane,  in  places 
[jiviilnt  oliliqnfly,  while  nuffiiile  tbii^  minifying  tmrts  of  diirktr  tissue  pxt^nd  into 
itfai*  «hilt?ft>ihktaiice.  In  U.  from  the  front  of  the  ptL^terior  column,  the  rhringet 
iW  »h'>«o,  lO'ire  highly  iiiii^iiilifd.  Tlie  Kone  xroiirKl  the  vf s«e1s  is  «ecn  to  cotiuit 
iM  the  prriviiiK'uhtr  iihcHth  distc-ndud  by  cullulnr  I'lrtiii'iibi,  round,  r>vHl,  lu-itorm, 
tii^ilnr.  Tlie  white  «nb«tincc  ii  cmmraed  with  iiiuilur  cclU,  and  hardly  any 
tfuoe  ft  nervt-Hbre*  or  of  nornml  •trmture  cnn  he  pi  rceiv-ed.  In  K,  from  a  leu 
'ifferied  part  of  the  I'lteml  column,  ^titiucd  with  ciirinine.  tbe  slvcidi  rt-miiin, 
liUfarugh  ihr  ti^sne  hftwi.>cn  them  ik  thiiTki'neil,  and  in  many  pinci's  ntnihlnd  with 
ittfraclitiC  granule*  Hud  liiruor  nuclei.  In  nttiny  a|>aoei  nerve-fibres  ore  k«ea 
U'lch  siualU'r  than  nutiunl  io  conRt><|npnce  of  the  wnsttntj;  of  the  wiiito  B'ib5tance. 
^f  r.'prevcnt*  a  «iiuilNr  coii<lition,  with  fewer  nerve-Hlires,  and  exten^ite  iuBltiation 
tlu*  alvtfO'i  wirh  hloiKl -corpuscles.  (Knim  svcliuns  prepared  by  Or.  Money.  For 
•pec-iiuca  I  am  indebted  to  Dr.  Hjidili'U.) 
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cliau^es  -wlrcb   give  it  a   fibroid   aspect,  althongh   for   some  time 
celi-fonu*  may  prcponderato  in  il.     Wu  kuow  v«ry  little  of  the  uature 
of  the  j»roLV88  tbut  occurs  in  the  eases  which  sIowIt  recover,  iind 
PuV)serre8  r-Btoration  of  function.     The  fact  that  a  loug  period  of  total 
palsj  may  bo  BUo<r<ieded  by  the  slow  lotiirn  of  considrrable  power, 
»bow8    that   eveu    greatly   damnged   fibres    may    regain   functiunol 
cajmcity.     It  is  easy  to  conceive  that  the  fibres  which  are  only  no  ftir 
changed,  that  the  axia-cyliuders  are  swolli^n  and  the  myelin  ataiiia 
readii_v,   may   speedily  recover.     We  caJi  also  understand    that  th 
fibres  in  whiuh  a  very  narrow  layer  of  myelin  remiuns  arouoJ  thi 
axis-cylinder,  may  also  regain  the  power  of  conduetiag.     We  musi 
presume  that  iu  these  fibres  there  is  no  iutoiruption  of  tJie  axis- 
cylinders,  but  there  are  cases  in  which  we  can  scarcely  believe  th.at 
theaxis-cylindern  retain  their  continuity,  although  conducting  capocit; 
is  ultimately  restored.     An  absolute  motur  palsy  of  twelve  montlit' 
duration  must  depend  on   chaugos   that  inrjlve  an  absolute  into 
ruption  of  the  fibres.  Hud  yet  in  such  a  case  some  return  of  power 
may  occur.     Is  this  t  ITi-cted  by  a  growth  of  new  fibres  such  as  occurs 
ill  nerves?     In  the  lower  animals  such  a  growth  of  fibres  has  be 
j^roved  to  occur;  in  man  it  has  not  yet  been  demouati-.ited.  but  it 
difficult  to  eonceive  any  other  explanation  of  the  clinical  facts.     The 
very  interesting  appi'arance  presented  by  the  seetion  of  a  cord  shown 
in  Figs.  99,  b,  and  100  suggests  strongly  a  process  of  regeneration.    The 
cord  wa-s  crushed  iu  the  mid-dorsal  region  by  a  fracture  of  the  spin 
and  motor  and  sensory  paralysis  remained  absolute,  up  to  the  level 
the  kaion,  till  the  patient's  death,  six  months  later.     At  the  seventh 
cervical  (Fig.   99,  a)  the   cord    presents   onlv  tfie   lasual   ascending 
degenerations,  but  at  the  eighth  cervical  (Fig.  99,  b)  opaque  trac 
extend  through  the  grey  and  wbite  matter,  and  adjacent  to  th 
there  is  everywhere  an   exlvnsivo   destruction    of   nerve-fibres, 
those  tracts  within  the  lateral  columns  a  l<i.rge  number  of  very  minute 
nervo-fibrcs  can  be  Be**n,  each  cnnsisting  of  a  fine  uxis-cylinder  sur- 
rounded by  myelin  (Fig.  100.  c).     The  fibres  are   smaller  than  any 
met  with  in  the  normal  cord.     The  ftp}>earance  is  as  if  there  had 
been   an   irregular  a.sceiiding  myelitis,  whii:h   had   exteude*!   up  the 
cord  III*  hi^'h  as  V)etwicn  the  seventh  and  eighth  cervical  fiegraent*. 
and  from  the  lower  extremity  of  the  normul  fibres  there  had  occurred 
a  growth  of  new  fibres  such  as  effects  the  regeneration  of  nerves.* 
We  seem  to  have  here  an  actu:il  process  of  renewal  of  fibres  that  had 
been  destroyed  by  such  inflammation  as  has  caused  the  empty  spaces 
in  the  vicinity.     If  this  is  a  correct  interpretation  of  the  uppearauces. 
th»*y  constitute  prnof  thut,  even  in  the  human  cord,  it  is  p'»esible  to 
have  a  new  formati-u  of  destroyed  fibres.     Th.it  pyramidal  fibres  nxay 
be  renewed  nfti-r  they  have  been  degenerated  in  consequence  of  pres- 
sure, there  is  abundiint  clinical  evidence,  since  complete  j>araly8i8  with 

•  For  tlicaa  xoctinua  I  kid  in<lul>teil  to  Dr.   F.   G.  Penroae.     Uiifurtuuate 
been  unable  to  obtiat  mu;-  utber  scctiuua  of  Lhis  i>art  ol'  the  curJ. 
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^10.  00, — A*ceiiiliit(f  tnyetitis  from  frnctnre  of  «pine  completely  deitrojing  the  cord 
in  tlie  mid-dorsitl  re>:iuii.  A,  from  the  sere-nth  ccrvlt^ul,  presents  only  uMcenJing 
d^^nvrattoni  iu  pout.  toed,  cul.,  direct  curulwl.  iirvm,  and  aiit.-lat.a«ccnd!Ug  truct. 
B,  from  tb«  rL^hth  rervioitl,  pre»*'ntii  also  DUinL>rou«  aruiu  of  finely  (HfT'inulmr  aapoct 
snder  m  low  tutt{;iiif)iiig  power,  the  Aner  structure  of  wliicb  u  ahoira  in  Fig.  100. 


Fio.  100.-  -From  tlie  outer  part  nf  the  front  of  the  Uteral  pohimn  in  B,  Fijf.  99.  a  in 
itau  ant«ro- lateral  oscendlnir  trnct,  the  ftbren  completely  det^eDoratt-d,  excpt  a  few, 
probably  of  other  niiture  aud  buluugint;  to  b,  a  narrow  zone,  nearly  heiillhy,  of  the 
ant^To^Utfriil  gmitnd  librfii.  r  rupr^enta  the  outer  part  of  one  of  the  finely 
graiiul.ir  tr4CiH.  Under  the  htght-r  tndi;nifvin(f  power  these  tracts  are  seen  tucnn* 
»uC  of  very  iuniut«  nerve-fibres  with  a  ^^unuUr  inatvrial  bftwevn  tl>eiit  in  whii-h 
ttm  cplI-fortiiSf^HD  bediftin^itiiliLMl.  Adjuefntto  these  tracts  there  biu  uppitreiitly 
bffn  exii^Ksive  destractlon  uf  the  flhre«,  lari^e  spaces  bvini^  occupied  by  producLt 
of  dei^raeration  and  appearing  empty  in  the  cleared  section. 

»n  mteuse  hpastic  state  of  the  limbs  may  be  recovered  from  perfectly, 
^^«ti  though  it  hiis  lasted  for  mauy  months.  Suoli  aiL  event  is 
;«-'utiiioa   iu  cases   of  pres^ture-inytilitis    (qv,),   and    a   remarkahlo 
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instance  will  be  mentioned  in  the  account  of  tumours  of  tLe  cord, 
Bui  in  Ruch  ca.se«,  although  it  Ib  not  likely  tliat  the  axift-cylinders  oi 
the  fihrea  hare  preserved  their  integrity,  the  neuroglial  spaw?,  which 
represents  the  nerve-sheuth,  has  probaMy  remained  intaot^  and  the 
re-growth  of  a  fibre  within  it  is  a  far  simpler  thing  than  a  new  forma- 
tion of  fibres  in  an  ar«a  in  which  all  the  morphological  framework 
haa  perished. 

Symptoms — The  symptoms  of  myelitis  vary  much  accordinjf  to  its 
degree  and  form.  Tbe  most  common  variety,  which  may  be  regarded 
as  the  typical  form,  is  acute  transrerse  myelitis,  and  to  this  eB{>ecialIy 
the  following  description  applies.  The  conspicuous  symptoms  are 
those  which  dL'pend  on  the  interference  with  the  functions  of  the  cord, 
and  these,  iu  most  cases,  ure  also  the  first  indications  of  the  disease. 
They  are  sometimes  preceded,  and  more  often  accompanied,  by  general 
symptoms,  such  as  attond  iuflammatiou  of  other  internal  orgunB^ 
malaise,  shivering,  headache,  depression,  loss  of  appetite,  pyrexia,— 
symptoms  which  ma,v  attend  any  form  of  acute  myelitis,  or  may  be 
altogether  absent.  When  due  to  cold  aud  commeuciug  some  days 
after  exposure,  general  rheumatic  pains  may  occur  in  the  interval. 

The  spinal  s^^mptoms,  if  not  prominent  at  first,  quickly  become  bo. 
The  most  obtrusive  la  the  motor  weakness,  but  this  may  be  preceded, 
for  a  few  hours  or  days,  by  sensory  symptoms  in  the  limbs — 
"numbness,"  tingling,  or  burning  sensations.  Occasionally  there 
are  rheumatoid  pains  at  the  onset,  sometimes  referred  chiefly  to 
tbu  juinlfi.  Paiu  may  be  felt  in  the  back,  as  well  as  in  tbe  limbs, 
but  the  vertebral  pain  is  seldom  prominent,  and  soon  ceases. 
OceaHiomilly  spasmodic  twitchings  iu  tbe  limba  or  painful  cramps 
attend  the  onset.  In  rare  casts  there  is  a  general  convulsion.  This 
is  most  frequent  in  children,  and  then  may  be  sometimes  the  expres- 
sion of  tbe  general  disturbance  of  the  system.  But  convulsion 
occaaioually  attends  the  onset  of  acute  myelitia  in  adults,  even  when 
there  is  no  cerebral  compllcutioo.  Three  instAoces  of  this  hare  come 
under  my  own  ohserv'tition. 

The  motor  paralysis  usually  comes  on  rapidly,  aud  reaches  a  con- 
siderable degAH!  in  the  course  of  a  few  hours.  A  patient  aft^r  such 
sensations  as  have  been  described,  or  without  any  warning,  finds  tliat 
his  legs  feel  heavy  j  after  walking  for  a  few  hours  hii  is  obliged  to  ait 
down  and  rest.  When  he  tries  to  walk  again  his  legs  feol  "  as  if  made 
of  lead.**  He  lies  down  for  an  hour,  and  then  finds  that  he  cannot 
stand,  and  in  a  few  hours  more  is  unable  to  raise  his  legs,  although 
perhaps  he  can  still  move  tlie  feet  or  toes  ;  next  day,  even  this  powf  r 
may  l>ft  lost.  Oceasionally  the  mode  of  onset  is  still  more  rapid,  and 
occupies  only  a  few  minutes.  The  legs  are  found  suddenly  to  be 
heavy  and  tingling,  the  sufferer  sits  down  on  a  chair  for  a  quarter  of 
an  hour,  and  then  finds  that  be  cannot  stand.  Such  rapid  onset 
rest'mbles  that  of  spinal  haemorrhage,  and  it  is  prabable  that  iu  most 
of  these  oases  there  is  hiemorrhage  io  addition  to  inflammation — 
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^nftniorrbagic:  mvelitis."     Such  cases  are.  however,  sufficieotly  rare 

^■itaill&  interfere  with  the  diagnostic  rule  that  a  sudden  onst't  means  a 

'^^ueular  lesiun,*  and  that  the  characteriatiu  ouset  of  myelitis  is  rapid 

'k>ni  not  sudden.     Now  and  then  the  ouset  is  in  the  night,  during 

&J.eep;  a  patient  goes/o  bod  wpII,  and  wakes  up  in  the  morning  with 

<?«mplete  paraplegia.     On  the  other  hund,  the  onset  of  the  paralysis 

nia;  occupy  several  days,  or  even  a  week  ;   when  lunger  than  tbis, 

Ctuoi  ten  to  forty  daytj,  the  myelitis  is  bo  be  regarded  as  subacute. 

Ocoisionally  the  onset  is  liy  a  series  of  sudden  attacks  of  weakDessat 

antfrvals  of  a  few  hottrs  or  days,  or  even  weeks.     In  the  latter  case 

*  W  may  be  some  n-eovery  from  one  attack  before  the  next  cornea  on. 

I^ucntly,  there  Is  gradual  partial  loss  of  power  for  a  few  days,  and 

t-ben  complete  paralysis  comes  on  rapidly;  the  first  symptoms  may 

^  slight^  and   their  nature  only  recognised  when  the  disease  has 

developed. 

When    the   paralysis   has   reached  its  heig:ht,  and  has  ceased  to 

i&Rreaae^  it  is  usually  complete;  sometimes  it  is  incomplete,  the  limbs 

cmn  be  moved^  but  with  little  [K>wer,  or  the  patient  may  be  able  to 

contract  certain  mnt»cles  but  not  to  move  the  parts  to  which  they  are 

allAtthed,  perhaps   only  to  move  the  toes.     The  distribution  of   the 

puTutysis  de]>eDda  on  the  position  aud  extent  of  the  disease.     In  the 

majority  of  cases,  the  legs  and  lower  part  of  the  truuk  only  are  affected, 

because  the  dorsal  region  of  tbe  cord  is  tbe  most  frequent  seat  of 

myelitis.     If  it  is  incomplete  in  tbe  le;^9,  the  fleior  muscles  usually 

suffer  more  than  th«  extensors,  atthuugh  this  may  not  be  apparent  as 

tbe  jatient  lies  in  bed,  because  the  leverage  at  the  knee  renders  neces- 

«*^  considerable  power  to  extend  the  joint  against  gravitation.     When 

the  disease  is  in  the  cervical  region  the  arms  as  well  as  the  legs  are 

involved,  aud  the  arms  are  sometimes  paralysed  before  the  legs.     If 

tlielfsion  is  extensive  in  the  cervical  region,  the  damage  to  the  grey 

matter  and  root-fibres  causes  atrophic  palsy  in  the  arms,  while  the 

•^S»  aie  tbe  seat  of  simple  and  ultimately  spastic  paralysis.     In  such 

*^*e«,  the  intercostals  are  |>anily8ed  and  breathing  is  carried  on  by  the 

****phragm.      Myelitis   above   ibis   level,  if   complete,    abolishes  all 

-'^■iMnitory  power,  aud  necessarily  cau-sea  death  with  great  rapidity; 

^^  occasionally,  in  {>artial  intlammation,  tbe  diaphragm  may  escape, 

tJie  intercostals  retain  some  powt-r  and  life  be  preserved.     In  such 

"«  cases  the  arms  as  well  as  the  legs  may  be  tbe  seat  of  simple 

^^IfiV,  and  the  neck  muscles  may  become  atrophied.     This  was  seen 

^    ooe  patient,  in  whom  the  Bterno-mastoids  and  the  upper  part  of 

trapezius  were   wasted,  while  the  arms  as  well  as   the  legs 

'^'♦iient^d    an   increase  of  myotutic  irrilAbility.      In  such  cases  dis- 

iiuatr*d  inflammation  may  spread   into  tht*  medulla,  ihe  pbaryux 

tbe  tongue  may  be  affected,  vomiting  may  occur,  and  the  heart's 

^t ion  be  interfered  with.     The  range  of  motor  symptoms,  when  the 

*  InJred,  it  is  posniltle  thiit  these  rates  conititnte  no  exception  to  tbe  rule,  tbo 
rvtitii  bviog  •«!  up  hy  vuouUr  obttraction. 
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disease  is  at  di£foreDt  heights,  is  iudicated  io  the  table  of  f  unotioas 
(p.  210). 

Sensation  is  frequently  impaired  as  well  as  motion.  At  the  onset, 
iudeed»  it  is  involved  in  some  degree  iu  all  cases  of  general  trausrerse 
myelitia.  In  scvet-e  cases  it  is  ftbsoluti.-ly  lost  up  to  the  level  of  the 
lesion.  The  uppex*  limit  of  loss  is  often  oblique,  being  higtier  m  froat 
tbdu  behind.  In  slighter  cases  thi*  lo^s  may  be  partial,  and  onlr 
curtain  forms  of  sensation  may  be  impaired,  eitber  in  consequence  of 
the  position  of  the  disease,  when  tuueh  or  pain  may  be  lost  alone,  or 
of  its  slight  degree,  when  touch  is  generally  impaired  and  painful 
seu^ibiIity  preserved.  Occa8ion;illy  there  is  gent-ral  hypeisesthcsiii  m 
the  limbs  at  tbe  onset.  At  the  level  of  the  lesion^  there  is  usually  a 
sone  of  hyperseitthesia, Corresponding  to  tbe  distribution  of  the  nerves 
that  pass  through  tbe  upper  part  of  the  affected  regioUi  i.  e.  through 
the  lowest,  merely  irritated,  portion  of  the  cord  above  tbe  disease. 
Tlje  hypeneslhi'sia  may  readily  be  detected  by  passing  a  hot  8{>onge 
down  tbe  spine ;  tbe  sense  of  warmth  changes,  at  the  hypers*Hthetic 
Kone,  into  one  of  pain.  Corresponding  to  this  zone  of  hyperse»tbe«ia 
there  is  often  a  sense  of  painful  constriction,  a  "girdle  pain/*  which 
may  persist  for  a  long  time,  even  after  the  loss  of  sensioility  below 
the  lesion  has  passed  away.  Occasionally  it  otily  comes  on  some  lime 
after  tbe  onset,  probably  from  cicatriciiil  compression  and  irritation  of 
the  root-fibres.  Its  |)osition  varies  with  that  uf  the  disfO^te.  It  is 
most  commonly  felt  Itetween  the  umbilicus  and  ensifonn  cartilage, 
•ometimes  around  the  IlWlt  part  of  the  abdomen,  about  the  anu».  or 
in  the  legs.  It  is  of  much  practical  import^ince  because  it  is  evidence 
of  the  existence  of  organic  disease,  aud  also  of  the  upper  Umit  of  the 
lesion.  It  is  sometimes  a  very  farly  symptom.  Any  initial  pain  in 
the  limbs  usually  ceases  when  sensation  becomes  abolished.  When 
pain  }>ersists  in  tbe  legs,  it  is  often  less  when  these  are  Hexed. 

The  state  of  reflex  action  varies,  and  depends  on  the  position  of  the 
disease,  in  accordance  with  the  laws  already  stated  (p.  220).  An 
acute  lesion  in  any  part  of  the  cord  m-.iy  cause  un  iuiiiul,  inhibitory 
loss  of  reflex  action  in  tbe  p.irts  below,  but  if  the  lesion  is  above  tbe 
luml>ar  enlargement,  reflex  action  returns  in  the  course  of  a  few 
hours.  Frequently  there  is  no  initial  depression.  Subsequently  the 
reflex  action  l>ecomes  excessive,  that  from  tbe  skin  rapidly,  that  from 
the  muscles  more  slowly.  Ultimately  oacb  attains  a  high  degree  of 
exaltation.  If  the  disease  involves  the  lumbar  enlargement  all  forms 
of  reflex  action  are  lost.*  When  iu  the  cervical  regiou.  it  may  l>e  lost 
in  the  arms,  excessive  in  the  legs.  In  dorsal  myelitis  the  trunk- 
reflexes  are  often  impaired,  and  may  give  important  information  as  to 
the  seat  of  the  disease.  Tbe  aMominal  leMexes  should  be  examined 
at  various  levels,  and  the  greater  impairment,  of  these  on  one  side 
than  on  the  other  may  reveal  clearly  the  unequal  dislribntitm  of  the 
lesion  and  its  vertical  extent. 

*  ijco,  huwevcrj  fit:  factk  staled  on  p.  £29. 
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The  inn«i'l*>9  of  tbe  1»*(?8  are  gornvtinioa  at  firnt  fliilAiy  unJ  toneless 
iiiriii(»  till*  ata^e  of  initial  dcpresaiun  of  rvflux  Hctiuu,  duubtlesa  frooa 
tli?  iiime  influence.  Tbiii  condilion  aooo  passes  off  if  tbe  lesion  is 
i\»rv  tbe  lumbar  enlargemetit*  ani]  ae  reflex  action  returns,  tbe 
iMclet  rpgain  tbeir  tone.  If,  bowever,  the  uivelitis  involves  tbe 
lunibiir  enlarj^ement  in  couaidorable  degree,  tbe  umsoK's  of  tbe  legs 
rrmaia  flaccid,  and  low  all  influt'oct*  on  tbe  [>osture  of  tbe  limbs. 
Vm  M  fall  into  an  extended  position,  so  tbat  tbe  instep  is  in  a  line 
TilbUie  tibia  (Fig.  lOl).     Tbe  muscles  also  waste  rapid  Ijt  and  often 


ho.  101- — Potture  of  feet  in  TnyoUtii  of  lambar  eolargcroent  with  rapid 
wa?ttin^  o(  iiiascles. 

(>T^t7it  the  reaction  of  dogenenilion.  The  wasting  in  tbesc  cases  is 
ofUfoeilreine.  In  many  cases  of  myelitis  above  the  lumbar  enlarge- 
ment tbi/re  is  a  sli^ihter  and  slower  wasting  of  the  muscles,  witbout 
Wuf  reflex  action  and  generally  with  exi^ss  of  the  muscle-reflexes; 
l^Qltiui»t«  amouut  of  wastiug  may  be  considerable,  but  it  is  never 
*Ogrrat  as  when  the  lumbar  grey  matter  is  diseased.  There  is  never 
^  rrartiou  of  dogeneniti<>n,  but  only  a  slight  change  in  irritability, 
"iiziilar  to  each  current;  first  an  increase,  which,  after  some  weeks  or 
B>ot)tliB,  gives  place  to  a  slight  dimiuutiou. 

The  spbincters  are  usually  affected  from  the  first,  except  in  very 

■lixht  fases.  and  they  often  afford  tbe  earliest  indication  of  the  com- 

'"♦•ming  lesion.     There  is  usually  first  retention  of  urine,  which  not 

■^ftly  exists  for  several  hours,  or  even  for  a  day  or  two,  before  other 

"viDploms  are  added  to  it.     There  is  afterwards  incontinence,  OTer- 

flow  Qf  reflox  (see  p.  225),  when  the  disease  is  above  the  lumbar 

ion  (  if  tbe  lumbar  centre  ia  diKeased  there  is  persistent  incon- 

^"lence  from  the  first  without  retention.     In  tbe  former  case  there  is 

""oluntury  action,  in  the  latter  inaction,  of  tbe  sphincter  ani,  and  in 

*^h  cases  incontinence  of  fseocs.     This  may  be  inconspicuous  in  tbe 

^^\%  period,  on  account  of  constipation,  due  to  intestinal  paralysis. 

cases  of  partial  myrlitis,  as  of  the  anterior  cornua,  the  sphincters 

ofien  unaff"Cted.     Tbe  urine  is  frequently  alkaline  in  reaction, 

^<i  tbe  change  sometimes  couif-s  on  so  ra]iidly  thut  it  id  evidently 

^^  reault  of  an  alteration  in  tbe  secretion.     Id  all  cases  of  retention. 

'^'ompovilion  in  the  bladJer  increases  tbe  alkalinity.     Cystitis  oltva 

*^luw«.  so  that  tbe  urine  contains  pus. 

l!fae  temperature  of  tbe  paralysed  bmbs  is  usually  at  first  raised  one 
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or  two  degrees  alx)ve  tLat  of  (he  mouth,  but  it  afterwards  falls,  and 
roDiaiuH  a  degree  or  so  lower  than  tliat  eUewbere.  The  sLtn  ig  often 
dry.  sometimes  corered  with  sweat.  Its  nutrition  often  suffer*,  and 
bedsores  result.  In  some  cases  they  are  due  to  long-continued  pie»- 
sui'e  and  neglect,  but  they  may  occur  early  and  intensely  when  tli« 
disease  affects  the  lumbar  enlargement  or  irritation  extendi  down  to 
it  from  above.  Tlie  It-ast  pressure  on  the  skin  may  then  cauae  a 
bulla  conUiiuing  hanious  liquid,  and  sloughing  occurs  with  readinew, 
especially  over  the  sacrum.  Now  atid  then  there  is  effusion  into  the 
knee-joints.  Occiisionally  the  tendency  to  sloughing  of  the  skin  is  so 
iutenst*  that  the  lesions  ap{>ear  to  be  spontaneous. 

Such  trophic  disturbanoea  somptimes  occur  in  the  cellular  tissne  of 
the  lower  |jart  of  the  body,  especially  in  the  neighbourhood  of  tlio 
bladder  and  rectum.  A  remarkuble  example  of  such  disturbanoe 
was  presented  by  the  case  from  which  Figs.  94  and  95  are  taken. 
Symptomf  of  subacute  myelitis  were  followed  by  those  of  cellulitis  in 
the  lower  part  of  the  abdomen,  on  account  of  which  the  patient  was 
admitted  into  Univi^'siiy  College  Hospital  under  the  care  of  my  col- 
league, Mr.  Marcus  Beck.  Subcutaneous  emphysema  developed  abont 
the  groins,  and  suppuration  occurred  near  the  rectiim.  lu  consequence 
of  this  inflammation  the  piitientdieJ,  the  cord  s^Tnptoms  having  slowly 
increased;  ufttr  death  no  lesion  of  the  intestine  or  local  cause  of  the 
cellulitis  could  lie  discovered.  It  is  probable  that  the  derangement  of 
the  trophic  influence  of  the  cord  facilitates  the  occurrence  of  cystitis 
from  retention  of  urine,  and  intensifies  its  effect  on  the  kidneys. 
Uli.errttion  of  the  bladdt-r,  which  sometimes  occurs  with  remarkable 
rapidity,  may  l>e  thus  produced,  or  a  small  abscess  may  form  in  the 
wall  of  the  bladder,  and  thus  an  opening  may  be  formed  into  the 
peritoneal  cavity  and  fatal  peritonitis  may  be  induced,  A  vesico- 
vaginal fiytula  may  be  developed  in  the  same  way.  Ulceration  of  the 
urethra,  and  oonseriueut  extravasation  of  urine,  have  been  obaerred 
under  similar  condilions.*  In  another  case  the  inflammation  of  the 
bladder  was  intense,  and  suppurative  cellulitis  occurred  outside  the 
organ  and  set  up  a  fatal  peritimitis ;  the  kidneys  were  the  seat  of 
very  acute  su[>put'ativti  iutlammation.f  These  effects  of  cystitis  mair 
probably  always  be  prevented. 

Wheu  the  disease  is  in  the  cervical  region  the  pupil  may  be  affected. 
In  i*arc  cases  of  myelitis,  optic  neuritis  has  been  observed,  without 
any  intra-cranial  complication  to  cause  it.J  It  is  probably  not  the 
result  of  tbe  inflammatiou  of  the  spinal  cord,  but  is  an  associated  and 
similar  lesion,  the  result  of  the  cause  of  the  myelitis,  which,  in  such 
cases,  is  probably  a  blood-state.      It  is  noteworthy  that  most  of  the 

•  S.  Wtibt.  'St.  Burth.  Hoip.  Rep./  vol.  x. 

t  Sharkey  and  Lawford,  'TraoB.  Ophlh.  Soc.,'  1883. 

X  Op'ic  uvuritii  wa»  pnairut  in  tho  case  of  ditwminatcd  tnyclittR  Tinder  the  care  of 
Dr.  Dretcbfeld  from  wliicli  Kig.96ii  uken,  sod  bIm>  in  that  of  Sharkey  and  Law fozx] 
jutt  mentioued.     See  '  Uedicat  Opbthnlojoacopy,'  Srd  ed.,  p,  189. 
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n«s  tliua  accompanied  have  been  instiLnces  of  Jissominated  mjelitu, 
aform  tbai  suf^gests  a  cause  acting  widely  ou  the  nervous  syBtem. 
Inuuecase*  the  oplic  neuritis  reuched  its  height  uume  weeks  before 
cbo  occurrence  of  tbe  first  spinal  symptoms,  and  in  the  cord  were  two 
septtrnte  and  distant  foci  of  inflammation ;  in  another,  the  neuritis  was 
fouod  a  fortnight  before  tbe  onsot  of  diaaeiiiiuiited  myelitia.f 

In  c3«es  of  rapid  devetopmeut  tbe  degree  attained  bj  the  sjnnptoms 
i\  tbeir  onset  may  not  be  eiceedod.  In  some  cases  a  slower  tucreasc 
or  extension  ensues  iu  the  course  of  a  few  days.  Tbe  myelitis,  begin- 
ning below,  may  ascend  the  cord,  and  the  arms  and  respiratory  mus- 
ckt  may  gradually  become  involred.  Tbe  upward  extension  may  be 
»t*ail»ly  progressive,  or  it  may  ncnir  in  successive  separate  attacks. 
In  liiw  hitler  case,  it  seldom  extends  alx»ve  tbe  dorsal  region.  Or 
influHroatJou,  heginning  in  the  dursal  region,  may  slowly  descend  into 
tbe  lumbar  enlargement.  The  extension  may  be  by  the  grey  mattir, 
ttpecially  of  the  anterior  coruuA,  or  by  the  posterior  region.  In 
c&ch  case  the  extension  downwards  is  indicated  by  loss  of  the  reflex 
Mtion  presL-nt  in  the  earlier  stage:  in  the  one  there  is  rapid  muHoular 
viuling  with  loss  of  faradic  irritability  ;  in  the  other  the  muscles 
tttaui  thoir  nutrition  and  irritability,  but  sensation,  if  before  present, 
Ijt^iumes  lost. 

Tbe  constitutional  symptoms,  which  have  been  mentioned  as  attend- 
ing the  onset,  vary  grt-atly  in  their  severity  and  course.     They  are,  as 
1  rule,  less  in  the  simple  transverse  myelitis  than  in  the  disseminated 
form.     In  moat  cases  they  reach  their  height  on  the  second  or  third 
duTafter  the  onset  of  severe  symptoms.     Thus  in  one  case  thetempe- 
miure  was  noi-mal  on  the  first  day  of  indisposition,  when  the  patient 
(WnpUinrd  only  of  slight  headache  and  slight  numbness  of  the  legs. 
I^nring  the  next  three  days  these  gradually  became  completely  pam- 
l^M.  and  the  temperature  was  sUL-ccssively  102°,  103°,  and  104  5°, 
ftnd  then  grjidually  fell  to  normal  at  the  end  of  a  week.      In  another 
'*»e,  iu  whi'.'h  the  toisemic  state  was  ]iart  of  that  of  measles,  tbe  tt-m- 
PeiTilure  rose  from  100°  ts  103'8°  on  the  first  day  of  the  symptoms  of 
'^.velitis.andon  the  next  day  to  104-2*',  but  fell  (partly  fromantipyrin) 
^^  the  third  day,  on  which  death  occuiTed,  to  lOO^'^.J      In  less  acute 
*^**V9,  in   which   foci   of   inflammation    develop   progressively    with 
■pTtiiding  palsy,  during  one  or  two  weeks,  moderate  irregular  pyrexia, 
^^  to  101°.  may  go  on  as  long  as  the  disease  is  increasing,  and  may  bo 
lewed  at  any  subsequent  relapse.      Tbe  temperature  is  also  raised 
\*^y  HQy  complications,  and  especially  by  cystitis.      Ou  the  other  hand, 
'^^  simple  cases,  with  a  single  focus  of  inflammation,  the  initial  eleva- 
""^On  may  be  trifling,  and  after  the  first  day  or  two  the  temperature 
kins  normaL 
I(  the  patient  survives,  the  course  of  the  symptoms  varies  according 

•  Sharkey  and  L«wf(>td.  op.  cit, 

t  Aohartl  and  Guinon, '  Arcb.  de  M^d.  Exp./  ISSSt 

X  liarlow,  *  Med.-Cliir.  TransV  13»7,  p.  76. 
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tx*  the  intensitj  of  the  lesion.  The  paralrsis,  mator  and  Bonaorr,  may 
remain  complete.  More  frequently  sensation  is  recovered  after  a  few 
weeks  or  monlbs,  whilt;  motor  power  continuea  absent  for  a  much 
longer  j>eriod.  The  excessive  reflei  action  may  lead  to  the  gradoal 
development  of  apusm  in  the  legs.  This  is  e»i>eciallj  related  to  the 
increase  of  the  muacle-re6ex  action  which  foUuws  the  secundarr  de- 
soen(1in)7  degeneration  of  the  pyramidal  fibres.  Ultimately  the  condi- 
tion is  that  termed  *' spastic  paraplegia,"  and  described  in  detail  in 
another  section.  The  occurreni-e  of  this  spasm  10  not  incompatible 
witti  the  recovery  of  some  voluntary  power.  The  muscles  in  these  cased 
are  often  well  nourished,  and  may  even  increase  in  size;  the  s^uksm 
constitutes  a  powt^rful  stimxiliis  to  their  growth.  Spasm  may,  boweTer, 
coexist  with  the  slow  uioJenite  wasting  described  above  (p.  223),  but 
is  rarely  intense  iu  these  cases. 

In  some  cases,  flexor  spasm,  after  a  time,  takes  the  place  of  the 
exteusor  spasm,  at  first  in  tmusient  attacks  but  at  last  permanently, 
and  Iwcomes  fixed  by  coiitrarture  and  shortening  of  the  flexor 
muscles.  It  may  be  so  great  that  the  knees  are  against  the  abdo- 
men and  the  heels  against  the  nates.  Tliis  substitution  of  flexor  for 
exteusor  spasm  occurs  chii-fiy  in  cases  in, which  the  paralysis  is 
absolute,  and  the  organic  disease  of  the  cord  bo  considerable  and  of 
such  duration  aa  to  make  recovery  impossible.  It  is  therefore  a  very 
grave  sign. 

Death  may  occur  early  in  the  disease  from  respiratory  paralvsis,  or 
from  the  extension  of  disseminated  myelitis  into  the  medulla  oblon- 
gata;  subsequently  it  may  be  due  to  various  effects  of  the  trophic 
disturbance,  acute  or  chronic,  and  to  bluod-states  induced  by  bed- 
sores or  by  kidney  disease  resulting  from  cystitis,  Ac,  mechanisms 
that  hare  been  already  mentioned  in  tbe  account  of  the  symptoms. 
Improvement,  when  it  occurs,  is  usually  slow,  but  continues  for  a 
long  time,  and  recovery  may  be  complete  in  cases  of  moderate 
severity.  When  there  is  mueh  damage  to  the  cord,  however, 
recovery  it*  often  imperfect,  and  some  weakness  remains,  accom- 
panied either  by  spasm  or  by  wasting.  It  is  rare  for  there  to  be  no 
improvement,  but  occasionally  the  palsy  remains  absolute,  altho\io-li 
life  is  prulong»d  for  years.  In  some  cases  improvement  occurs,  slight 
or  considemble,  and  is  followed  by  a  relapse,  which  leaves  the  patient 
worse  than  the  first  attack  ;  and  this  may  occur  again  and  again,  each 
relapse  being  tht^  expression  of  a  fresh  extension  of  the  inflammation 
in  tlje  cord.  This  relapfiing  course  is  met  witb  esj>ecially  in  the 
disseminated  form,  and  in  the  subjects  of  gout,  either  acquired  or 
inherited.  Other  cases,  again,  preseni.  what  may  be  termed  a  re- 
current course,  improvement,  and  perhaps  a  considerable  degree  of 
recovery,  continuing  for  montbs,  when  a  fresli  attark  occurs.  On 
the  other  band,  in  many  cases,  especially  of  simple  transverse 
myelitis,  when  impruvement  is  establiBhed  it  goes  on,  and  there  is  no 
tendency  to  reuurrt-nco. 
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— The  different  pathological  forme  of  mjelitis  are  attended 
differeuces  iu  the  HVinptoaia  Those  of  transverse  myelitis 
i  described  aa  the  most  comtnon  and  typical  manifefltationa 
tsease.  Focal  myelitis,  iu  which  there  is  a  single  spot  of 
tiOQ,  Dot  exteudiog  across  the  cord,  may  occur  in  varinus  parta 
ird,  but,  oa  accouut  of  the  slight  degree  of  severity  of  tbo 
s,  little  i»  kuown  of  tbetn  except  when  the  focus  of  inflam- 
of  some  size  or  is  situattfd  in  one  anterior  comu  (as  a 
f  polio-myelitis),  because  such  cases  are  rarely  fatal.  It  is, 
probable  that  this  variety  is  not  uncommon.  Ciisea  are 
Uy  met  with  in  which  aymptoraa  of  very  limited  range  come 
y,  and  may  reasonably  be  ascribed  to  such  a  lesion.  They 
ae-aided.  and  varioua  iu  character,  often  being  limited  to  a 
lb. 

1  more  frequent  focal  form  ia  ditseminated  myclUis,  in  which 
aereral  foci  of  inflammation  in  the  same  or  different  parts 
rd.  The  onset  of  this  form  is  often  sula-cute,  and  constitu- 
aptoma  are  frequently  absent.  The  most  important  special 
B  are  those  which  indicate  interference  with  the  central  func- 
the  cord  in  more  than  one  locality,  but  the  combinations 
are  very  variable.  In  many  cases,  the  several  foci  of  in- 
^  develop  successively,  not  simultaneously,  and  then  we  have 
lading  succei^sion  of  symptoms.  Thus  a  myelitis  in  the 
egion,  causing  atrophy  of  some  groups  of  muscles  in  one  arm 
•ia  of  the  corri^eponding  leg,  may  be  followed  by  paralysis 
leg  with  such  loss  of  reflex  action  in  it  as  shows  % 
us  of  inflammation  iu  the  lumbar  enlargement,  and  this 
e  development  of  a  girdle  pain  corresponding  to  the 
t  the  dorsal  rc^Mon.  from  a  fresh  area  of  inflammation  in 
jljou.  When  numerous  foci  of  uiyelitia  occur  in  the  doraal 
Hi  not  uncommon  in  syphilitic  cases  and  after  injury,  the 
Hiay  closely  resemble  thoHc  of  a  transverse  myelitis,  because 
Pftsother  of  these  foci  each  of  tbe  elements  of  the  cord  is 
&d.  The  only  distinction  may  be  the  extensive  impairment 
unkrcflexes,  or  the  detection  of  loss  of  irritability  in  the 
ding  muscles. 

e  form  of  diffuse  central  myelitis  there  ia  usually  rapid 
,  of  eensation,  and  of  reflex  action,  considerable  elevation 
re,  apeedy  trophic  disturbance,  and  often  death  at  the  ■ 
or  three  dajs.  Rarely,  sensation  and  reflex  action  have 
and  not  lost.  On  the  other  hand,  the  loss  of  sensation 
sometimes  absolute,  when  motor  palay  i«  incomplete, 
ms  have  Wgun  in  arms  and  tegs  simultaneously,  or  in 
ihese,  and  have  accordingly  spread  upwards  or  downwards. 
knothingis  yet  known  of  any  slight  non-fatal  forma  of  this 
Ws^mtnrhogie  ■mytflUis  is  scarcely  a  B]>ecial  form,  since  any 
Kuaation  of  the  cord  may  be  attended  by  a  sud^len  extrava- 
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satioD  of  blood.  Its  maiiifestaiioa  is  tlie  Eudden  onset  of  severe 
symptoms  afl«r  slighter  diatarbaaoe  such  as  iudicatea  a  comiueocing 
myelitis. 

Parenchymaiotm  myelitis  is  known  only  in  a  few  forms,  and  wo  have 
much  yet  to  learn  regarding  it.  lu  dipbtht^ritic  paralysis  there  is  an 
acute  degenerative  change  in  the  nerre-cleiueutH.  cspeeialiv  in  the 
nerve-cells,  which  mviat  be  reganled  as  essentially  a  lesion  of  this 
form.  In  some  cases  of  polio-myelitis  the  motor  nerve-cells  suffer 
primarily,  and  the  int^^rstitiiil  tissiio  is  not  affected  exct-pt  in  the 
severer  cases  of  this  form.  In  all  iuflanimations,  whether  parenchy- 
matous or  interstitial  in  nature,  all  the  tissues  of  an  organ  tend  to 
bo  involved  if  the  process  is  acute.  Oiher  symptoms  that  are  of  im- 
portance, as  BUgi^esting  this  variety,  are  those  of  acute  ataxy,  clearly 
dependent  on  an  affection  of  the  cord,  ocoasionully  met  with.  Thus 
a  married  woman,  who  was  certainly  the  subject  of  syphilid,  and 
had  presented  secondary  symptoms  a  year  previously,  found  one 
day  that  she  could  not  walk  so  wrll  as  usual,  and  the  next  morning 
conid  not  stand,  on  account  of  extreme  inco-ordination  in  the  legs. 
When  she  tried  to  use  them,  the  resemblance  to  the  extreme  degree 
of  locomo' or  ataxy  was  perfect.  The  knee-jerk  was  normal  on  the 
right  side,  almost  lost  on  the  left.  The  left  leg  was  thought  to  be  a 
httle  weak,  but  in  a  day  or  two  its  power  was  good.  For  the  first 
few  days  there  was  grt*at  hypeiiesthesia  of  the  lower  part  of  the 
trunk  and  legs,  but  at  the  eud  of  a  week  this  was  reduced  to  a  band 
at  the  level  of  the  lower  half  of  the  abdomen,  where  even  a  touch 
occasioned  pain ;  subsequently  a  girdle  pain  developed  in  this  region. 
Her  condition  lasled  unchiinged  fur  two  months,  and  then,  iodide  and 
belladonna  being  given,  slowly  improved,  but  it  was  not  until  four 
months  after  the  onset  that  she  could  walk  a  little,  and  then  only  in 
a  highly  ataxic  manner.     Her  reci>Tery  was  ultimately  j>erfect. 

In  another  group  of  cases,  of  which  I  have  seen  several  iastaneeSf 
inco-urdinatiou  comes  on  acutely  in  ouearm,  and  may  be  accompanied 
by  complete  uiusrular  ansesthesia,  so  that  the  power  of  estimating 
weights  is  absolutely  lost,  a  poker  and  feather  seeming  alike,  although 
outaueous  sensibility  is  perfect.  The  condition  has  reached  its  height 
in  the  course  of  a  few  hours,  remained  complete  for  weeks,  and  slowly- 
passed  away,  in  the  cases  I  have  seen.  The  precise  nature  is  uncertain, 
but  provisionally  it  seems  best  to  class  them  together  as  eaaea  of  acute 
myelitic  ataxy.  Their  dependence  on  an  organic  spinal  lesion  seems 
certain,  and  the  onset  of  this  is  incompatible  with  any  other  than  an 
inflammatory  pmcess.  It  is  possible  that  some  of  these  coses  are  due 
to  a  focus  of  ordinary  inflammation,  so  situated  as  to  affect  structures 
of  a  common  function,  while  others  may  be  parenchymatous. 

Patholoqt, — Very  little  is  known  of  the  pathology  of  acute 
myelitis,  that  is,  of  the  actual  mechanism  by  which  it  is  produced, 
of  the  nature  of  the  causes  to  which  it  is  due,  and  of  the  relation 
of  the  morbid  procrss  to  its  causes.     The  spinal  oord  differs  from 
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Mt  orcfans  in  its  great  liability  to  primary  inflammation,  in  winch 
prt'Hents  a  rt^markable  cuuLrast  to  the  braia.  The  liability  ia  not 
ruAy  di^ribut(.'d  iu  the  cord,  but  is  least  in  the  part?  nearer  the 
less  in  the  cervical  tha^  tlie  lumbar  eulargeiiieut.  and  less  in 
than  iu  the  dorsal  region,  so  far  as  the  most  common  form  ia 
uQwrned.  The  special  liability  of  the  dorsul  region  to  tranbverse 
ij«Litis  may  l)«  aesocialed  with  the  readine.ss  with  whidi  this  part 
ndecgoeii  post-mortem  sofU>niDg,  but  we  are  i}<noniut  of  the  comli- 
iou  by  which  this  liability  is  dotennined.  The  disseminated  funu 
kiless  tendency  to  be  localised  in  any  sj>ecial  part.  A  question  of 
lontade ruble  interest  ia  whether  acute  inflammation  of  the  cord 
klvay^  begins  as  such,  or  whether,  in  any  case  or  form,  it  ia  set  up 
tn  rascular  obstructioQ,  such  as  thrumbosis  iu  a  niiuute  vesseL  It 
b  conceivable  that  such  au  initial  lesiou  may  ultimately  disappear 
a  the  inteuse  iuflamuiution  it  excites.  Myelitis  may  be  reudily 
irodueed  by  the  arrest  of  the  blood-suppty  even  for  a  short  time,  as 
luuierouB  experimenters  have  sho^Ti,  but  thuir  researches  thmw  little 
ti^lit  ou  the  dit»evise  as  it  occurs  in  man ;  the  effect  is  to  produce  first 
ftecwtic  breaking  up  of  the  nerve-elements,  and  long  after  this  the 
VUcuUr  lesioiitt  of  ordinary  interstitial  myelitis.  The  processes  are 
bMutially  different.  But  the  experiments  show  that  the  lumbar 
tnliLrgemtrnt  is  thus  damaged  with  special  readiness,  and  this  suggests 
tijot  the  proclivity  to  disease  of  this  part  is  due  to  its  iuhereut  sua- 
pptihihtr. 

At  present  the  questinns  of  chief  interest  are  the  extent  to  which 

fte  disease  is  due  to  a  morbid  blood-state,  the  probable  nature  of  such 

Acause,  and  the  mechanism  by  which  it  arts.     The  chief  facts  that 

tltMw  li;,'ht  ou  the  subject  have  been  mentioned  already,  the  most 

tK)rtiutt  being  the   occurrence  of    myelitis   in   the   acute   specific 

tLses  (in  which  we  must  aseribo  it  to  the  organised  Tirus  of  the 

lo&ry  malady),  and  the  ovidcnce  of  an  influence  acting  throughout 

e  system,  afforded  by  the  wide  extent  of  the  diaaemiuated  form 

d  its  occasional  association  with  dinease  elsewhere,  such  as  optic 

rilis.     It  is  to  this  form  that  our  knowledge  chiefly  relates.     Of 

*  patho)o{::y  of  simple  transverse  myelitis  we  have  only  the  fact 

•i  it  is  often  due  to  cold,  which  brings  it  into  closer  analogy  with 

Simple  inflammations  of  other  organs. 

1'he  knowledge  that  has  V)een   gained  of  the   influence  of   toxic 

-states  on  the  7>eripheral  nerves  gives  us  the  help  of  analogy 

conceiving  that  myelitis  may  often  have  the  same  origin.     But  a 

clForence  exists  in  the  fact  that  the  multiple  neuritis  so  produced 

monly  parenchymatous,  while  the  myelitis  is  conspicuously 

.itial.     Of  the  pathology  of  parencliymatous  myelitis  we  know 

ost  nothing.     The  question  of  causation  will  be  ng;un  alluded  to 

considering  the  special  inflammation  of  the  grey  matter. 

^e  chief  relation  of  the  symptoms  to  tho  lesion  has  been  con- 

lered  in  the  general  account  of  the  symptoms  o£  spinal  cord  disease, 
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mud  tliose  relating  to  the  destructiTe  and  regCDerating  processes  liave 
beeu  ineDtioned  in  the  sectioD  ou  pathological  aaatomy  We  may, 
however^  further  note  that  the  vosnular  cbangos,  which  take  ao  large 
a  ahare  in  the  process  of  interstitial  inflammation,  as  seen,  for 
inatauce,  in  the  disseminated  form,  must  extend  the  process.  Th« 
escape  of  leucocytea  into  the  aheatha  tends  to  interfere  with  tlM 
lumen  of  the  Teasel  and  the  flow  through  it,  while  their  accrainula- 
tion  in  the  tisane  muiit  entail  local  deatruction  of  the  nerre^elcxnents. 
If  the  cause  of  the  myelitis  is  a  persistent  iufluence,  aucb  as  the 
poison  of  a  progtessing  specific  disease,  or  the  agentf  whaterer  it 
be,  that  is  effective  in  gout,  it  is  easr  to  uuderstand  that  the  local  in- 
fluence of  the  lesion  itself  will  co-operate  with  that  of  its  cause,  and 
induce  the  progressive  tendency  that  is  a  characteristic  of  this  form. 

DiAOXOSis. — Myelitis  is  recognised  by  the  rapid  onset  of  armptomS' 
indicating  structural  disease  of  the  cord.  Among  these  the  failure  of 
power  is  the  most  aiguificaut,  although  the  subjective  sensations  that 
accompany  it  are  often  more  obtrusive  at  the  onset,  and  prevent 
mistake  as  to  the  meaning  of  the  weakness.  When  they  are  absent 
the  eufeeblemeiit  may  be  mistaken  for  mere  prostration  in  oases  in 
which  some  general  illness  coincides,  and  it  is  probable  that  alight 
myelitis  sometimes  occurs  during  an  acute  specific  disease  and  alto^l 
geiher  escapes  detection.  But  among  the  early  symptoms  no  one  is 
mare  importunt,  for  its  definite  signiticance,  than  retention  of  urine; 
and  ita  importance  is  increased  b^  the  fact  that  it  may  precede  all 
symptoms  in  the  legs  and  give  a  warning,  the  heed  of  which  might 
Bometimes  enable  lasting  palsy  to  be  prevented  or  life  itself  presen-ed. 
The  diagnosis  may  be  aided  by  the  presence  of  such  general  aytn- 
ptoms  us  attend  the  occurrence  of  inflammation  in  other  organs,  but 
the  absence  of  these  is  of  little  negative  significance,  while  the 
presence  of  constitutional  disturbance  is  as  likely  to  mislead,  as  it  is  to 
suggest  a  local  affliction.  The  position  of  the  myelitis  must  be 
inferred  frnra  the  consideratinns  already  doscribed.  Its  upper  limit 
is  indicated  by  the  upper  lirait  of  the  paralysis;  that  of  sensation  is 
moat  readily  defined,  and  usually  corresponds  to  that  of  motion.  But 
the  upper  limit  no  more  shows  the  extent  of  the  disease  below  it,  Ihiin 
the  surface  of  water  does  its  depth.  The  extent  downwards  must 
bo  gauged  by  the  impairment  of  the  funetioDB  of  the  cord  as  a 
central  organ  (reflex  action  and  museular  excitability)  in  the  parts 
paralysed,  while  the  degree  to  which  the  various  atructnrea  of  the 
cord  are  damaged  must  be  inferred  from  the  character  and  degree 
of  the  symptoms  in  the  affected  piirts.  In  ascertaiuing  the  state  of 
the  lower  dorsal  region  the  trunk  and  cremasteric  reflexes  are  eape* 
daily  important. 

Thus  if  called  to  a  patient  who  has  rapidly  become  paraplegic,  the 
practitioner  should  first  note  the  degree  of  motor  and  sensory  para- 
lysis of  the  legs  (indicating  whether  the  lesion  ia  total  or  partial). 
and  how  high  up  the  trunlc  the  symptoms  extend.     He  should  then 
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reflex  action  in  the  affected  limbs  and  trunk,  and  ascertain 
state  of  ravotatic  irritability  in  the  limbs.  These  indicate  the 
(iition  of  the  ri'flex  area  in  the  lower  portion  of  the  cord.  Further 
tion  on  this  point  is  afforded  by  the  etato  of  muscuhir  nutri. 
and  especially  by  the  evidence  of  the  state  of  nutrition  of  the 
e-fibres  which  is  revealed  by  faradism.  If  reflex  action  is  per* 
let  and  the  muscles  have  preserved  their  tone,  this  examination  is  a 
plter  rather  of  scientific  interest  than  of  practical  importance.  It  is 
to  am>ly  this  test  until  five  or  seven  days  after  the  onset, 
use  fouBor  five  days,  and  often  eight  or  ten,  elapse  before  the 
Derative  changes  occur  in  the  nerve-fibres.  The  examination  may 
be  made  without  any  risk,  provided  a  very  gentle  current  is 
Iployed,  just  sufficient  to  cause  a  contraction  in  the  corresponding 
^le»  of  a  healthy  limb,  and  the  current  need  not  be  applied  to 
jb  spot  for  more  than  a  second.  The  isolated  faradic  shouk  may 
employed  with  advantage  ou  account  of  the  absence  of  the  stroug 
Mory  stimulation  that  is  caused  by  the  current  (see  "  Atrophic  Pai'a- 
*').  If  no  change  is  found,  the  examination  may  be  repeated  at 
end  of  ten  days  from  the  onset.  If  no  muscles,  at  the  end  of  that 
.present  any  considerable  diminution  of  contractility,  it  shows 
no  considerable  nutritive  change  is  taking  place  in  the  nerves, 
that  the  grey  matter  from  which  the  nerves  proceed  is  not 
bmed.  On  the  olher  hand,  if  certain  muscles  present  a  diminu- 
pof  irritability,  others  being  normal,  there  is  a  focal  lesion  in  the 
tieapf>nding  grey  matter.  If  all  the  muscles  of  both  legs  present 
8l»  &  failure  there  is  inflammation  of  the  lumhur  grey  matter, 
iif  sensation  is  also  lost,  a  total  lumbar  myelitis.  So,  if  there  is 
Frical  myelitis  with  paralysis  of  all  four  limbs,  the  condition  of 
iUbility  of  the  arm  muscles  shows  whether  the  disease  involves,  or 
fcbove.  the  grey  matter  in  the  lower  half  of  the  cervical  enlarge- 
Ht.  If  there  is  impairment  of  irritaljility,  its  extent  in  the  two 
fts  will  afford  an  indication  as  to  whether  the  myelitis  is  total,  or 
fcther  it  affects  chiefly  certain  spots  The  distinction  from  simple 
90-myelitU  depends  on  the  fact  that  the  symptoms  are  not  purely 
llor.  It  is  only  when  the  myelitis  is  cervical  or  luiubar  that  the 
Ignosia  is  a  matter  of  difficulty;  in  these  cases  the  arms  and  legs 
k  the  seat  of  atrophic  paralvsis  in  ordinary  myelitis,  beoause  the 
matter  is  involved.  There  is,  indeed,  polio-myelitis  in  such  eases, 
tUf^re  is  also  more,  and  the  iuipairnient  of  sensation,  together  with 
ftimple  palsy  of  the  legs  when  the  disease  is  in  the  cervical  region, 
the  involvement  of  other  parts  than  the  anterior  corn ua, — which 
essential  distinction.  The  most  equivocal  condition  is  that 
exists  when  simple  but  severe  polio-myelitis  in  the  cervical 
spreads  to  the  wliite  columns  immediately  contiicuous,  and 
weakness  of  the  legs  But  it  never  causes  complete  loss  of 
even  for  a  short  time,  and  the  legs  soon  recover,  whereas  iu 
ary  cervical  myelitis  the  loss  of  fxtwer  in  the  legs  is  often  com- 
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p\ete  and  prolonged,  and  ie  accompanied  by  impairment  of  sensation, 
not  met  with  in  polio-myelitid. 

The  distinction  of  the  otlier  varietiea  of  myelitia  rests  on  the 
special  features  already  dcscrit»cd.  That  of  the  dintteininaUd  form 
rests  on  the  irregular  diHtribution  of  the  ajmptowa  and  the  oriJence 
of  damage  extending  through  a  considerable  vertical  extent  of  the 
cord,  but  ill  some  parts  incorupl«te  in  degree.  An  iufljunmation 
which  continues  to  extend  aftir  tlie  first  two  or  three  days  is  certainly 
diaseiniuated,  and  moat  auhaoute  cases  are  of  this  variety,  and  so  t^re 
those  that  are  secondary  to  blood-atatea.  The  distinction  ia  impor- 
tant, because  this  form  is  far  more  grave  than  any  other,  aud  more 
likely  U>  cause  death.  It  is  doubtful  whether  cuniral  myelitis  can  be 
diagnuaed  during  life;  there  is  usually  a  slighter  ilegree  of  myelitis 
in  the  othtT  elements  which  causes  symptoms  resembling  the  ordinary 
form.  There  is,  however,  oue  excejition  to  the  rule  that  a  spreading 
myelitis  is  disseminated ;  the  dijffuse  transverse  form  that  is  secon- 
dary to  some  other  morbid  processes,  eithe"r  to  conipreSbion  from 
without,  or  to  bGomorrhage  witbtn  the  cord,  often  undergoes  sub- 
sequent extension.  Acute  myelitis  in  syphilitic  subjects,  even  if  due 
to  syphilis,  presents  uo  dititiuguishing  features,  nor  is  its  course  influ- 
enced by  antisypliilitic  treatuieut.  But  the  latter  fact  is  true  of 
all  acute  syphilitic  iullammatious — the  tissue  destroyed  by  tbe  jirocess 
cannot  be  restored  by  the  removal  of  the  cause  In  rare  cases,  how- 
ever, an  acute  pareuchymatoua  myelitia  in  a  syphilitic  subject  is 
BOggestcd  by  the  limited  impairment  oE  a  certain  function.  In  such 
oases,  and  iu  oLliora  iu  which  the  uymptonis  point  to  a  t4>xic  blui.>d- 
state  acting  ou  the  uurve-elemeuta  without  destruction  of  tissue,  the 
effect  of  treatment  seems  to  coufinn  tbe  diai:uosis. 

If  transverse  myelitis  has  been  diagnosed,  the  question  should 
always  be  asked,  la  it  primary,  or  secondary  to  some  other  process, 
of  which  the  most  common  iu  coiupreaaiou  of  the  cord  ?  We  have 
seen  that  myelitia  may  result,  even  in  acute  form,  from  externai 
pressure,  whicb  may  be  that  of  a  growth  or  of  disease  of  tbe  bone. 
Tht3  indications  are,  firnt,  tlie  fact  tbat  root-pains  at  the  level  of  the 
disease  preceded  the  myelitis  for  at  least  some  weeks ;  and  secondly, 
the  direct  evidence  of  a  disease,  as  caries  or  cancer  of  tbe  spine, 
to  which  tbe  inflammation  may  l>e  aecondtiry.  The  spinal  ooluma 
should  be  carefully  examinrd  in  nil  eaaea,  not  merely  once,  but  agaiu 
and  aj^ain.  When  th.?  myelitis  is  develtupcd  there  may  be  no  Dignsof 
bone  disuaso,  and  yel  tht'se  may  uppear  in  tbe  course  of  a  few  weeks 
or  moDibs.  Myelitia  iu  a  caucerous  patient  should  always  suggest  a 
secondary  growth  in  the  spine.  A  woman,  shortly  after  the  removal 
of  a  cancer  from  the  bn-ast,  became  paraplegic;  no  evidence  of  bone 
diseiise  could  at  first  be  found,  but  in  a  few  weeks  the  vertebral 
column  beiame  distinctly  enlarged  from  secondary  cancer.  This 
element  iu  diagnosis  has  become  of  great  iujportance  from  tbo 
certainty  tbat  some  simple  external  growths  can  be  removed. 
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Tbe  diagooBis  from  other  lesiouB  of  the  cord  is  chiefly  hy  the  mode 
ofotuiet.  In  hsBmoTThaqe  the  sjuiptoms  develop  in  a  few  minutes,  and 
Ituchiefl/  in  the  cauctf  of  h^morrhoi^c  myelitis  that  any  diagnostic 
difficulty  presents  itself.  The  suddea  paralysis  is  then  commonly 
ireceded  by  slight  sensory  symptoms,  tingling,  Ac,  and  sometimes  by 
lover.  If  these  are  absent  in  cases  of  actually  sudden  onset,  primary 
ajelitis  is  far  less  likely  than  hicmorrbage.  The  acute  spinal  pain 
tltit  is  common  in  haemorrhage  is  absent  in  myelitis.  If  an  onset 
iudicaliug  haemorrhage  is  followed  by  a  gradual  extension  of  the  sym- 
oms  during  the  neit  twelve  or  twenty-four  hours,  myelitis  secondary 
hicmorrhage  may  be  inferred. 

When  acute  myelitis  ascends  the  cord,  so  that  the  legs,  muscles  of 

e  trunk,  and  tbe  arms  are  successively  paralyseil,  its  course  resem- 

that  of  acuie  aecending  paralysis,  or  **  Landn/s  paralygia"  in 

liich  no  lesion  of  the  cord  is  found  after  death.     The  most  important 

tinction  is  that  in  ascending  myelitis  sensation  is  affected,  and 

the  patient  survives,  there  is  a  strong  tendency  to  trophic  disturb* 

ce  in  the  skin,  while  many  muscles  waste  and  present  loss  of  faradic 

lability.     Id  acute  ascending  paralysis,  on  the  other  hand,  sensa- 

is  Utile  impaired;  some  parts  may  be  spared  by  the  ascending 

;  bedsores  do  not  form ;  and,  if  the  case  is  not  fatal,  there  is  no 

ge  iu  the  electric  irritability  of  tlif  muscles. 

In  meningitis  the  sjinptums  of  irritation,  severe  pains,  muscular 

dity.  ^.,  are  prominent,  while  tliey  are  absent  in  simple  myelitis. 

at  in  many  cases  the  two  conditions  co-exist,  and  which  disease  la 

oniinant  can  only  be  decided  by  tbe  order  and  degree  of  the 

MopniL-nt  of  the  symptoms.     In  meningeal  hxemorrluige  there  is 

*»en?  pain  in  the  back  and  acute  irritation  of  the  nerve-roots. 

[  The  distinction  from  muliijdc  neuritis  bos  been  considered  in  the 

Coount  of  that  disease.     It  chiefly  arises  in  the  cases  of  polio- myelitis, 

^•ently  to  be  considered,  but  a  difficulty  may  exist  when  a  paren* 

O^'imitous   myelitis   affects   the   structures  on   which  co-ordination 

^l^ends  and  produces  the  condition  of  myelitic  ataxy.      Such  cases 

te  distinguished  from  those  of  neuritic  pseudo-tabes  by  the  fact 

ftt  some   other  structures   are   involved,    so    that   symptoms  are 

^•ent  that  are  only  met  with  in  dist'oses  of  the  spinal  cord.     A  very 

Vtittf  onset,  so  that  the  symptoms  reach  a  high  degree  in  a  few  hours, 

lalso  evidence  of  the  myelitic  origin.     The  case  mentioned  on  p  3*22 

lords  an  itlustratiou  of  these  distinctions. 

rHyclitis  U  far  from  rare  in  patients  of  the  age  and  sex  in  which 
■teria  especially  prevails,  and  many  cases  are  mistaken  for  A^fl/ericai 
fapUgia—^omeiiuiea  because  svmptoms  of  hysteria  concur,  often 
irety  because  the  patient  is  a  girl  and  her  legs  well  nourished.  The 
averse  error  is  very  rare.  The  mistake  occurs  e8i>eciaUy  in  cases  of 
msverse  dorsal  niyeliLia,  iu  which  there  is  no  wasting  of  the  muscles 
the  legs.  The  griulua!  development  of  considerable  excess  of 
rotatso   irritability   is  a  symptom  of  great  duignostic  value,  and 
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when  this  increases  to  characteristic  extensor  apasm  there  shon 
no  room  for  doubt.  If  one  leg  is  lifted  from  the  bed,  and  tbe  other 
moves  with  it  owing  to  the  rigid  extensoi  spasm,  organic  disMse  ii 
certain ;  hysterical  contracture  n3Ter  fixes  the  legs  to  the  pelris  so  as 
to  permit  this  effect.  In  hysterical  paraplegia  there  ma?  be  reten- 
tion of  urine,  but  there  is  not  incontinence.  Among  other  conclusire 
symptoms  of  organic  disease,  a  girdle  pain,  and  incontinence  of  feces, 
are  of  especial  value.  Trophic  changes  in  the  akin  sometimes  decide^ 
even  alone,  the  nature  of  the  case. 

Prognosis. — Tbe  primary  dauger  to  life  in  myelitis  depends  npoD 
the  risk  of  respiratory  palsy,  and  hence  on  tbe  region  of  tbe  cord  in 
which  the  disease  is  situated.  A  disposition  to  spread  is  always  of 
grave  significance,  and  so  also  are  indications  of  a  serious  blood- 
change,  which  is  likely  to  increase  tbe  damage  it  has  caused.  On 
this  account  tbe  prognosis  is  worse  in  disseminated  than  iu  simpl 
transverse  myelitis,  and  it  is  longer  before  confidence  can  be  felt  thi 
arrest  will  c^udure.  The  risk  is  great  whenever  tbe  cervical  region  la 
diseased,  so  that  the  intercostal  mubcles  are  paralysed,  and  in  propor- 
tion to  the  nearness  of  the  lesion  to  the  origin  of  the  phrenic  nerv«^ 
on  which  bfe  then  depends.  Hence  a  careful  examination  of  the' 
respiratory  movements  should  be  the  first  concern.  Any  indications 
that  foci  of  inflammaiioD  bave  developed  in  tbe  medulla  oblongata 
are  of  extremely  grave  significance.  Another  danger  is  from  acute 
tropbic  disturbunce8,  and  on  this  account  the  prognosis  must  be 
guarded  whenever  the  lumbar  enlargement  is  diseased,  or  is  threatened 
by  tbe  extension  of  the  inflauimation.  Hence  bedsores,  if  forming 
early,  within  tbe  first  month,  are  an  unfavorable  indication ;  at  a  later 
period  they  have  less  intluence  on  the  prognosis.  The  occurrence  of 
cystitis,  and  especially  of  any  iudication  of  secondary  kidney  diaeMOr 
increases  very  much  the  gravity  of  the  case. 

The  prospect  of  recovery  of  power  chiefly  arises  when  the  onset  is 
over,  and  tbe  disease  has  become  stationary.  It  depends  (1)  on  the 
intensity  of  the  disease,  as  shown  especially  by  the  loss  of  sensation 
as  well  as  of  motion. and  (2)  on  its  vertical  extent  as  indicated  by  the 
impairment  of  the  central  functions  of  the  cord ;  (3)  on  the  early 
oocurronce  of  symptoms  of  improvement.  The  longer  loss  of  seusa* 
lion  continues,  the  less  is  likely  to  be  tbe  degree  of  ultimate  recovery, 
(4)  It  is  inElucnc^Mi  to  some  extent  by  the  cause  of  tbe  myelitis,  bein 
better  if  this  is  due  to  a  removable  cause,  such  as  pressure,  tbau  if 
spontaneous.  (5)  It  is  better  when  the  disease  is  confined  to  the 
dorsal  region  than  when  rapid  atruphy,  Ac,  of  the  muscles  show  that 
the  lumbar  grey  matter  is  involved.  Tbe  longer  motor  palsy  remaiuft^ 
absolute,  the  lesH  perfect  will  be  the  ultimate  recovery.  If  som 
power  returns  within  a  fortnight,  tbe  amount  that  will  be  regained 
will  probably  be  great ;  but  even  complete  loss  of  power  for  six  months 
does  not  preclude  the  ultimate  return  of  tbe  ability  to  walk,  and  I 
have  even  known  this  result  after  complete  paralysis  for  a  year 
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^^H  trtaneree  myelitis.  The  deyelupaient  of  increased  myotatic  irrita- 
^^^^ulitv  sbowa  that  improvemeot  will  not  speedily  occur,  but  even 
^^^Hlig:i]iU  and  the  state  of  "  Bpaiilic  paraplegia  "  does  not  lessen  materi- 
^^M  tUr  the  prospect  of  some  recovery  in  a  case  in  which  the  loss  of  powex 
^^B  i^nuaios  complete  for  a  month  or  more.  Indeed^  the  spasm  often 
^^m  enables  the  patient  to  stand  with  a  slighter  degree  of  voluutar/  power 
^H    t^n  would  suffice  if  the  limbs  were  supple. 

^P  The  fact  of  preceding  svphilis  must  be  allowed  very  little  influence 
r  on  the  prognosis  in  a  case  of  simple  acute  myelitis,  but  greatly 
I        improves  the  prognosis  if  there  are  indications  that  the  inflammation 

is  aerondary  to  a  more  chronic  process  outside  the  cord. 

I  Tbeatmbxt.^ — If  a  case  comes  under  observation  at  the  earliest 

^^^>^riod,  when  only  slight  sensory  disturbance  and  slight  weakne.sa  of 

^Btlaelegs  indicate  the  commencing  process,  the  question  arises  whether 

^^■niy  treatment  can  avert  the  further  development  of  the  inflammation. 

^^^^K  the  symptoms  are  clearly  due  to  exposure  to  cold,  a  hot  bath, 

followed  by  free  diiiphoresia,  should  be  employed,  and  followed  by 

I  oonnter-irritation  and  the  other  measures  now  described.     If  consider- 

I  fcWe  paralysis    shows   that   the   process   of    inflammation    is    fully 

^K      d<Tp|oped,   little   can   be   expected   from  these  measures,  and  it  is 

^H      b«tter  not  to  subject  the  patient  to  treatment  that  is  incompatible 

^H      *itb  perfect  rest.      This,  in  all  cases,  is  of  paramount  importance. 

^H      &lh  functional  excitation  of  the  cord  and  movement  of  the  spinal 

^B      (^oJumn  should  be  avoided.     The  remarks  regarding  posture  maile  id 

W^      Uie  account  of   the  treatment  of  inflammation  of   the  membranes 

^^    *rply  also  to  that  of  the  cord  itself  ;  it  is  most  undesirable  that  the 

^B    *I>Uie  should  be  the  lowest  part  of  the  body,  and  it  is  nither  leas 

1^    aiftoult  to  kfep  the  patient  ofiE  the  back  in  myelitis  than  in  raenin- 

^*iB.    A  plank  back-rest  in  the  bed  will  be  found  a  great  assistani-e 

">    securing  comfortable  rest  on  the  side.      If  there  is  any  reason  to 

•'^-^(HMit  htcmorrhage,  or  if  there  are  indications  of  rapid  extension  of 

**^*  infliiUimation,  the  prone  position  should  ttc  adopted,  and  even  in 

^^^^^elitis  it  is  well  to  adopt  it  at  times  aa  a  change  from  the  lateral 

The  removal  of  Idood  from  the  skin  of  the  back  over  the  affected 

^«  ^^on,  by  leeches  or  wet  cupping,  ia  an  old  niensure,  xvhich  finds  some 

^^F-^i^oretical  justification  in  the  fact  that  the  blood  from  the  structures 

^^p^^hiud  the  spine  passes  into  the  same  veins  as  the  blood  from  the 

^^^  liinal  cord  iUt^lf.     Hence  this  measure  may  conceivably  have  some 

^  »tl«euc«  on  the  circulation  in  the  cord.     If  the  patient's  strength  is 

^iot  such  as  to  render  the  abstraction  of  blood  desirable,  dry  cupping 

I       "^ay  \*e  employed,  or  the  vesftels  of  the  skin  may  be  dilated  by  hot 

^H  ^onientations,  or  a  mustard  plaster,  or  hot  water  bags.     By  stimulating 

^V  the  cutaneous  nerves,  these  agents  may  also  influence,  in  a  reflex 

DULDner,  the  vessels  of  the  cord.     The  application  of  cold  to  the  spine, 

as  by  a  spinal  ice-bug,  has  also  been  recommended.     Contrary  as  these 

IP       therapeutic  ageute   scorn,  it  is  probable  that  each  moderates  local 
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inflammation  in  the  same  manner,  by  causing  first  contraction  and  then 
dilatation  of  the  vessels  of  the  inflamed  part,  and  bo  lessening:  tbe 
tendency  to  stasis  of  the  blooJ,  on  which  some  effects  of  inflammation 
depend.  Unless  there  is  reason  to  suspect  hffimorrhage,  the  application 
of  warmth  is  the  safer  and  probably,  judging  from  ei[>enence, 
the  more  efl*eciual.  At  the  very  onset  of  iutlammatioD  mild  counter- 
irritittiou  is  unqueistiouably  useful^  and  even  a  blistor  may  be 
employed  ;  but  when  the  process  has  reached  a  considerable  degree, 
it  is  very  doubtful  whether  counter- iri*itatiou  has  much  ioflueuoe 
until  the  acute  stage  is  over. 

In  other  respects  the  treatment  of  acute  inflammaticu  of  the  cord 
must  be  guiJt'd  rather  by  thn  nature  of  the  process  than  by  the 
character  of  the  organ  in  which  it  occurs,  and  the  fact  that  it  is  an 
acute  local  iuflaiuniutiou  should  be  kept  in  view.  A  nulritious  but 
iinstimukting  diet,  aperients,  and  diuretics,  are  desirable  in  all  cases. 
If  there  is  constipation  a  free  purgative  may  be  given.  Whenever 
there  is  evidence  of  a  morbid  blood-state^  it  is  imjvortant  that  this 
should,  if  possible,  be  improved,  but  we  have  still  to  leam  how  must 
toxramic  states  can  be  neutralised.  Nitrous  ether  m&y  be  given  as  a 
diuretic  with  some  tincture  uf  digitalis,  which  tends  to  render  the 
L-ireulation  uniform  and  to  lessen  stasis  by  its  influence  on  the  small 
arteries.  The  reason  for  diuresis  is  that  probably  no  local  iuflamtua- 
tion  occurs  that  is  not  associated  with  a  morbid  state  of  the  blood 
which  may  be  to  some  extent  relieved  by  the  action  of  the  kidneya. 
If  any  special  drug  is  given,  it  may  be  combined  with  those  alove 
named.  It  is  us  dilBcult  to  ascertain  the  influence  of  the  drugs  which 
are  supposed  to  exert  a  special  iuHueuce  on  myelitis,  as  it  is  in  the 
case  of  other  local  inflammations,  which  have  no  predetermined 
degree,  and  tend  to  eubtside  when  they  have  reached  their  height. 
Ergot  was  recommended  by  BrownScquard,  chiefly  on  theoretical 
grounds,  ami  has  been  extensively  employed.  In  rare  cases  it  has 
seemed  to  do  good.  In  cases  of  hieniorrhagic  myelitis  it  may  reason- 
ably be  given  with  greater  confidence,  or  ergotin  (3  to  5  gr.)  may  be 
injected  beneath  the  skin.  Belladonna  has  also  been  recommended, 
but  the  evidence  that  it  influences  ibe  morbid  process  is  not  strong. 
Mercurj'  ban  been  largely  employed^  given  by  the  mouth  and  by 
inunction.  The  influence  of  mercury  on  the  inflammation  of  internal 
organs  docs  not  seem  8t>  great  as  upon  that  of  the  fibrous  tissues  and 
of  the  structures  that  invest  organs.  CertJiinly  in  myelitis  its  effect 
is  less  distitict  than  it  is  in  many  cases  of  meningitis.  Iodide  of 
potassium  seems  to  be  no  more  efficiicious  than  mercury.  Incases  of 
transverse  myelitis  occurring  in  syphilitic  subjects  the  treatment  for 
syphilis  seems  to  have  but  little  influeuce  on  the  morbid  process.  It 
is  true  that  such  treatment  is  rarely  adopted  at  the  very  onset  of 
acute  myelitis,  but  after  the  disease  has  developed  energetic  treatment 
does  not  seem  to  modify  its  subsequent  course.  This  is  true  also  of 
the  subacute  disseminated  myelitis  that  occurs  in  the  subjects  of 
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sjfhilis,  &Dd  miji^ht  be  expected  to  be  more  amenable.  I  have  known 
tltiit  form,  concurring  with  sjrphiliiic  disease  of  the  cerebral  arteries, 
WdcTelop  and  run  ita  course  to  a  fatal  tormination  in  spite  of  con- 
tmnons  autisypbiiitic  treainieut,  to  which  the  arteritis  yielded. 

Id  the  general  inauageuieut  of  a  case  of  myelitic,  two  points  are  of 
extreme  importance.     One   is  to  avoid,  by  extreme  cleanliness  and 
«n*,  the  exciting  causes  of  bedsores      The  skin  should  bo  most  care- 
fully watched,  and  any  indication  of  deleterious  pressure  met  by  a 
ctunge  of  |>(>8itiou  or  an  alteration  of  the  mode  of  HUpporting  the  part. 
Cotton  wool  is  very  useful  for  this  purpose.     If  there  is  a  marked 
I      tfuJeucy  to  trophic  clmuges  the  patieut  should  be  placed  on  a  water- 
bed-    When  there  is  incontinence  of  urine,  the  difficulty  of  avoiding 
irritation  of  the  skin  is  greatly  increased.     For  males,  a  bed  urinal  is 
sometimes  uBoful,  but  often  it  causes  irritatiun  and  even  sloughing  of 
Uw  prepuce,  and  then  does  more  harm  than  good.     A  quantity  of 
^bondc  or  salicylic  absorbent  cotton  wool,  changed  as  often   as  it 
Hjbecomes  saturated,  is  one  of  the  best  means  of  meeting  this  difficulty. 
f^lt  mast  be  remembered  that  the  prevention  of  bedsores  is  the  preven- 
tion uf  one  common  cause  of  death.     Sliould  offensive  sores  form,  a 
qniintitj  of  picked  oakum,  placed  outside  the  immediate  dressing,  is  a 
cheup  and  most  effective  mt'ans  of  preserving  the  air  of   the  room 
from  tbt;  factor  of  the  sores,  and  is  also  a  useful  substitute  for  absorb* 
entfotton  wool,  iu  the  case  of  the  poor,  to  absorb  the  urine  or  receive 

Ifv^s  that  are  parsed  unconsciously.     Such  material  is  also  useful  for 
T«li»viog  pressure  when  a  WKter-bed  cannot  be  obtained.     The  second 
fwint  in  management  is  the  treatment  of  retention  of  urine.     If  there 
i««ithpr  simple  retention  or  overflnw  incontinence,  tht»  bladder  must 
be  t-egulaily  emptied   by  the  catheter,  great  care  beiug  exercised  to 
P'^veat  the  iutroductiun  of  coutaniiuatiug  germs.     The  imjwrtauce  of 
<^lj  examining  the  abdomen  to  see  that  retention  has  not  occurred, 
GUuiot  be  exaggerated.     If  the  bladder  is  left  full  aud  the  urine 
■Ilowed   to   dribblo   away,  inflanimatinn    is   sure   to   be   cet  up,  and 
probably  also  pyelo-nephritis.      If  cystitis  occurs,  antiseptic  Wiishes 
^^itutbe  used  to  lessen,  as  far  as  possible,  the  decomposition  of  the 
^VHba.    Under  this  influence  the  cystitis  usually  lessens,  and  one  grave 
^^«*arer  to  life  is  obviated. 

When  tlie  disease  of  the  cord  has  become  stationary,  the  patient 

y  bo  allowed  to  move,  and  a  mort?  tonic  treatment  may  be  adopted. 

'D.quinine,  or  arsenic  may  be  given      Strychnia  must  begiveo  only 

Very  small  dones  if  there  is  any  excess  of  refli^x  action.     Occasional 

i*<>um*r-irritatiou  may  be  employed,  repeated  frequently  if  any  im- 

■wvtmeut  st^ems   to   result.     The  limbs  luay   Ik?  rubbed,   and  any 

QiKjular  wasting  treated  with  electricity.     It  is  not  desirable  to  use 

'octricily  a«  a  therapeutic  agent  while  the  cord  disease  is  in  an  acutely 

■liVQitage.     There  is  no  evidence  that  the  application  of  electricity 

l-begpiual  column  has  any  inlluence  on  the  process  of  recovery  of 

'    cor(L      Its   chief  value   is  to  maintain,  as  far  as   possible,  tbo 
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uutrition  of  any  muscles  of  which  the  nerreB  have  un^erg^one  de- 
generation.  Id  cases  of  dorsal  myelitis,  in  which  the  legs  are  well 
nourished,  and  the  reflci  action  is  exceErsiTo,  it  is  better  not  to 
apply  any  form  of  electricity.  The  unavoidable  stimulatioa  of  th« 
sensory  nerves  tonds  to  iucrease  the  rcfloi  over-action.  Carofal  utten* 
tion  should,  in  all  cases,  be  paid  to  the  position  of  the  limbs  dtmng 
the  stage  of  helplessness,  so  as  to  avoid  as  far  as  possible  the  derelop- 
meat  of  contractions.  For  the  condition  of  active  spasm,  which  otten 
develops  after  severe  myelitis,  not  much  can  be  done ;  such  tpeeal 
treatment  as  can  be  adopted  is  described  in  the  chapters  on  Printtij 
Spastio  Paraplfgia. 


Abscsm  of  Tnx  Spnrjo.  Coss. 

Simple  inflammation  of  the  spinal  cord  scarcely  ever  goes  on  U> 
the  formation  of  pus,  although  leucocytes  may  accumulate  at  ce 
points  of  the  grey  matter  so  densely  aa  to  constitute  microscopi 
collections  of  pus,  and  in  very  rare  cases  of  this  kind  stich  minu 
abscesses  have  been  sufficiently  large  to  be  visible  to  the  naked  e 
Pus  only  forms  in  the  substance  of  the  cord  in  considerable  quanti 
in  cases  of  purulent  meningitis.  In  most  instances  the  puruUr 
meningitis  has  l>een  of  septic  origin,  rarely  traumatic.  In  thefurm 
case,  suppuration  within  the  brain  may  coincide  with  that  in  the 
spinal  cord,  and  in  the  latter  it  may  be  very  extensive  and  occur  at 
more  than  one  spot.  The  symptoms  are  those  of  an  acute  irritative 
myelitis,  but  tbey  are  often  lost  in  those  of  the  purulent  meningitia 
which  precedes  the  disease  of  the  cord  itself.  Their  special  feature  is 
their  association  with  a  cause  of  septic  suppuration,  as  well  as  with  a 
high  temperature  and  other  symptoms  of  a  septic  blood-state. 

A  good  example  of  the  disease  is  a  case  re<.^oi"ded  by  XothnageL 
A  patient  suffering  from  cough  and  most  offensive  expectoration  was 
suddenly  seized  with  severe  pains  on  both  sides  of  the  abdomen, 
attended  by  a  sense  of  constriction  and  quickly  followed  by  paralysis 
of  the  bladder  and  of  the  legs,  with  loss  of  sensation  and  of  refl^ 
action.  An  abscoss  of  the  cord  was  diagnosed.  After  death  tb 
was  extensive  punilent  spinal  meningitis,  and  the  dorsal  and  lum 
cord  contained  an  extensive  collection  of  gangrenous  offensive  p 
which  seemed  to  occupy  the  central  part  of  the  cord,  from  tlie  cervi 
enlargement  downwards.  Some  abscesses  were  found  also  in  t 
white  substance  of  tbe  brain.  In  another  case  dc8cril>cd  by  TJlIman 
two  extensive  foci  of  suppuration  existed  in  the  cord,  ime  cervical,  the 
other  lumbar;  the  furmer  had  caused  extensive  destruction  of  tissu 
and  the  pus  had  escaped  into  the  subdural  space.  The  afifecti< 
was  supposed  to  bo  secondary  to  gonorrhoea. 

•  'ZmUchr.  f.  kl.  Mwl./  xti,  18S9. 
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EUBOLISU   or   THB   SPINJIL   COBD. 

The  oociirrence  of  embolism  in  the  spinal  cord  bu  not  jet  been 
■  '■  \  but  u  few  cases  have  been  met  with  wliich  suggest  the 
.  UtT  that  the  process  has  l>een  the  exciting  cause  of  an  acute 
eliti*.  In  a  .roung  man  with  mitral  regurgitation,  cousiderable 
;ocsa  of  the  right  leg  came  on  suddenly — in  a  moment — with 
tnuient  spasm.  The  onset  indicated  a  sudden  lesion  in  the  cord, 
vliich  might  well  hare  been  the  embolic  obstruction  of  a  small  vessel. 
Is  i  case  recorded  bj  Weiss,  a  boy  aged  sixteen,  with  chronic  mitral 
dlMue,  was  suddenly  seized  with  complete  paraplegia,  followed  by 
bedsores,  &e.  He  died  four  months  after  the  onset,  and  the  lumbar 
nlargemeut  was  found  completely  softened,  with  old  coagula  in  the 
i!N  ri'-s.  There  was  emWlism  of  the  kidneys  and  spleen,  and  the 
"Til  I  of  each  cerebral  hemisphere  prettented  small  foci  of  softening. 
^Mb  cases  justify  a  suspicion  that  embolism  may  be  the  cause  of  a 
n^en  lE-Eion  of  the  cord  in  a  patient  in  whom  a  source  of  embolism 
etati,  and  the  process  has  occurred  in  other  organs. 


CHsoinc  Htsutis. 

The  spinal  cord  may  be  the  seat  of  chronic  inBammation,  which 

^«Te)ops  slowly,  as  such,  in  the  course  of  a  few  or  many  mouths ;  and 

^he  coodition  may  also  occur  as  the  sequel  to  acute  myelitis,  which 

"''t^ad  of  Bubsidiug.  may  persist,  manifesting  from  time  to  time  signs 

actirity.     It  is  often    difficult  to   say   whether  such  a  condition 

'^uld  be  regarded  as  an  acute  myelitis  that  has  not  subsided  or  a 

f^^nic  inflammation  beginning  acutely.     In  many  instances,  indeed* 

is  prol>ablc   that  the  disease  is  most   accurately  regarded  as  a 

^•*jWned    form  in  which   the  causes   of  both  are  operative,  and  a 

'^•^>siding   acute   inflammation   is   arrested   and    maintained  by  the 

***^ucncea   that   would   be  capable  of   inducing  a  primary   cbronio 

?*^eliti8.      Such  progressive  tendency  is  especially  conspicuous  in  the 

^^^seminated  form,  in  which  the  foci  of  inflammation  may  remain  and 

^^h  ones  may  develop  from  time  to  time  in  a  chronic  or  subacute 

^Vamuer, 

The  lesions  of  chronic  myelitis  resemble  those  of  acute  myelitis  in  seat 
^Yad  distribution,  and  intermediate  cases  connect  them  by  analogous 
^Xibacute  foruis.  They  differ  from  acute  inflammation  both  in  the 
*^jnger  time  occupied  in  their  development,  and  in  the  absence  of  the 
^^Dsiderable  vascular  disturbance  which  forms  part  of  the  acute 
process.  Such  chronic  myelitis  may  be  focal,  disseminated,  or  diffuse. 
in  the  former  cose  it  may  involve  the  whole  thickness  of  the  cord  at  a 
certain  level,  chronic  iransvevfe  myelitis^  or  only  part  of  it,  sometimes 
Qoe  half,  occasionally  for  a  considerable  vertical  extent.     The  chronk 
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ditaeminaUd  mtjelilif  maj  resemble  the  corresponr^ing-  subacute  fonn 
in  dii«tribuiion,  nian^  poiiit8  of  iaflammutioii  Lieing  scattered  througb 
a  small  region,  or  throtigh  a  large  part  of  the  cord,  and  it-a  sjniptoxiu 
may  beconn*  diffuse  hy  the  unit>u  of  the  effects  of  the  disease. 

The  tenn  "chronic  mvi'litis"  has,  however,  been  used  in  a  much 
wider  sense,  and  has  even  been  applied  by  some  to  all  local  proceMtt 
attended  by  an  increase  of  interstitia,!  tissue,  whether  this  is  primary 
or  is  merely  secondary  to  a  degeneration  of  the  ner^'e-elemeuta.  Thus 
the  dogcnrratioa  of  the  nerve-cells  in  progressive  muscular  atrophy 
has  been  ro^'ardcd  and  de8cril>ed  by  many  as  a  clironic  myelitis  of  the 
grey  substiiuce,  notwitliataudiug  the  fact  that  there  is  usually  a 
degeneration  of  the  whole  mot4>r  path,  in  both  sefcmeots^  from  the 
cortei  of  the  brain,  through  the  pyramidal  tracts  and  motor  nerves, 
and  that  the  anterior  cornua  merely  constitute,  au  it  were,  a  focus  in 
which  the  effects  of  the  processes  are  especially  conspicuous.  Such 
a  morbid  process  is  evidently  quite  different  io  nature  from  a  focus  o( 
ordinary  innananatiun.  iu  which  the  primary  change  ia  interstitial 
and  random  iu  rungo  and  effects,  and  presents  no  limitation  to  func- 
tion in  the  incidence  of  the  consequences  on  the  nerve-stnicluree. 
Whenever  this  latter  feature  can  be  traced,  the  malady  must  be 
regarded  as  a  **  system  disease,"  t.  «  as  a  disease  affecting  a  system  o( 
nerve-structures  that  have  a  common  function.  If  '*  system  diseases" 
are  fonns  of  inflammation,  they  are  "  parenchymatous  inflammationB;" 
and  those  that  are  chronic  in  course  frotu  beginning  to  end  are  more 
commonly  termed  **  degeueratious."  and  ore  so  classed  and  described 
in  these  pages.  Only  then  (Lie  chronic  interstitial  pntcesses  of  random 
position  and  intluence  are  here  considered, 

Etioloot. — The  causal  relations  of  chronic  myelitis,  even  aa  thus 
limited  in  concefition,  are  very  various.  An  inherited  neuropathic 
tendency  can  goiuetimea  be  traced,  but  far  more  tarely  than  if  tho 
cases  are  included  in  which  the  nerve-elements  suffer  primarily.  The 
disease  is  most  common  in  early  and  middle  adult  life,  but  it  occurs 
occa»ionally  in  old  age;  it  is  met  with  iu  both  sexes, and  is  p«^rh)ip8 
more  preralent  in  females  in  the  first  half  of  middle  life  and  in  males 
in  the  second — an  imjfortint  fact,  because  so  many  of  the  cases  in 
Toung  adult  women  are  tbought  to  be  hysterical  in  nature. 

Various  conditions  which  lesseu  constitutional  strength  predispose 
to  the  disease.  Definite  causes  often  cannot  be  traced,  although 
many  of  the  exciting  causes  of  acute  myelitis  seem  capable  of  giving 
rise  to  the  chronic  form,  when  acting  for  a  considerable  time,  or 
frequently  repeated,  or  in  specially  predisposed  persons.  Thus  while  a 
single  intcinso  exposure  to  cold  may  produce  acute  myelitis,  frequent 
habitual  eii'O'^ure  muy  cau.^c  the  clmtuic  form.  Injury  is  a  frt^quent 
cause,  and  seems  to  act  iu  more  than  oneway.  Cbronic inflammation 
may  develop  in  the  vicinity  of  a  damaged  spot,  when  the  traumatic 
lobion  may  have  been  too  slight  to  cause  pronounced  symptoms,  or 
xnay  have  caused  slight  effects  which  are  subsequently  lost  in  tho 
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lerere  and  extensive  conseqnetices  of  the  myelitis.     In  other 

GiKs  tbe  effticla  of  the  lesion  may  be  too  slight  in  degree  to  be  at  first 
penvptible*  but  (either  hy  a  slow  influence  on  the  procesBes  of 
saUition,  or  br  extensive  minute  interstitial  lesions  that  induce 
imtuiJoTj  traumatic  inflammation)  the  symptoms  of  extensive  damage 
Ui  (be  curd  slowly  follow  an  injury  that  has  no  immediate  effect  on 
fuQciioa.  These  cases  will  be  further  considered  iu  a  subsequent 
dupt«r.  Bepeated  over-exertion  has  also  seemed  effective  in  some 
(uea.  Sexual  excess  has  been  thought  to  be  a  cause,  but  on  less 
evidence. 
Cbronic  myelitis  may  be  secondary  to  other  local  morbid  prooesseSi 
specially  to  adjacent  iuflammatiou,  which,  when  it  also  causes  com- 
pTMuon,  invariably  gives  rise  to  chronic  myelitis;  the  inflammation 
tkt  results  from  pressure  on  the  cord  may  be  either  chronic  or 
«c«te. 

Another  series  of  causes  consists  of  constitutional  states  capalile  of 

pivin^' rise  to  local  infliimmations.     Chronic  alcoholism  is.  perliups. 

tb«  (uost  influential  and  important  of  these.     Chronic  myelitis  due 

to  it  ii  usually  associated  with  chronic  meningitis,  and  most  intense  at 

tiif|»eriphory.bfueath  the  inflamed  membranes  ;  but  it  thence  extends 

^to  the  substance  ot  tbe  cord,  aud   sometimes   tracts  of  irregular 

^itent   and    position    are    involved,    without  connection    with   the 

memtranes.     This   cause   ia   one  of  especiat  importance,  because  it 

^(t^a  co-operates  with  others,  and  determines  effects  that  may  seem 

^  be  indopendent.     Its  effect  is  met  with,  for  example,  in   many 

**«^«  of  chronic  myelitis  that  are  excited  by  injury  and  seem  to  be  due 

•*^ieiy  to  the  excitant,  although  tbe  results  of  this  would  have  been 

*H  fling  and  transient  but  for  the  tendency  induced  by  the  preceding 

***^  ofteu  profound  effect  of  chronic  alcoholism  on  the  tissues.     It 

*^*o  complicates  fliany  cases  of  multiple  neuritis  due  to  the  same 

*^Vj8e.  iu  whieh  tbe  effects  of  the  peripheral  lesion  obscure  to  a  large 

^t<iut   those   of  the   central   mischief,  by   causing   symptoms   that 

t**"^veDt  the  recognition  of  the  latter,  since  its  consequences  are  lost, 

*^  it  were,  in  those  of  the  damage  to  the  nerves. 

Tbe  gouty  diathesis  is  another  cause  of  chronic  myelitis.     We  are 

**Iy  >vog)uuing  to  realise  how  often  itacts  on  many  organs  and  tissues. 

^'^d  how  frequently  inflammation  is  thus  induced.     It  is  certain  that 

^«ais  ia  a  common  cause  of  inflammation  in  the  substance  of  organs 

^tid  in  mucous  membranes,  and  chronic,  as  well  as  acute  myelitis,  is 

^tnuQg   its   effects.     Many  cases  are  due  to  this  influence,  and  it  is 

Vt^structive  to  note  that,  like  chronic  alcoholism,  it  is  also  a  cause  of 

tflamnjatioD   of    the  peripheral   nerves.       The    disseminated    and 

live  forms  of  chronic  myelitis  are  especially  due  to  it,  and  the 

^xi&logy  should  be  noted  which  these  present  to  the  irregular  forms 

vf  perineuritis,  of  which  this  state  ia  also  a  common  cause.     It  is 

probable  that  many  cases  of  chronic  myelitis  iu  young  adults,  at 

^preaent   mysterious  in  origin,   and  iu  tbe  obstinately   progressive 
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cbaractcr  thcj  somctiuios  manifest,  will  be  found  to  be  due  to  th«> 
influence  of  inherited  gout,  which  is  certaiulj  capable  of  causing 
analogous  inflammation  elsewhere  in  the  nervous  system^  aa,  foi 
instance,  in  the  optic  nerves. 

Another  cause  of  chronic  myoliiis  is  constitutional  svphilis,  The 
forma  that  are  apparently  due  to  this  are  of  two  types.  (1)  A  diffuse 
interstitiMl  inflammation,  most  intense  at  the  periphery,  with  much 
now  formation  of  tissue  and  thickening  of  the  vraWa  of  the  vessels. 
both  processes  extending  into  the  cord  from  the  pia  mater,  in  which  a 
similar  damage  exists.  This  form  maybe  subchrouic  in  course,  and 
presents  some  histological  correspondence  to  known  syphilitic  pro- 
cesses. (2)  A  focal  very  chronic  indurating  myelitis,  such  as  shown  io 
Fig.  102,  which  has  no  distinctively  syphilitic  feature,  may  occur  in 
very  late  stages  of  the  constitutioual  disease.  In  neither  form  does 
the  intluence  of  treatment  afford  evideuce  of  the  relation  to  syphilis. 
In  the  second,  sclerotic  variety,  it  does  not  appear  that  treatment  has 
any  power  to  modify  the  morbid  process,  and  in  the  first  it  is  evident 
that  any  cicatricial  process  that  could  be  induced  would  only  maintain 
the  damage  to  the  nerre-elements,  which  would  suffer  further  from  ihe 
maintained  or  renewed  compression  under  the  prolonged  contraction 
of  the  enclosing  tissue.  Yet  the  occurrence  of  'these  forms  in  the 
subjects  of  syphilis,  the  absence  of  other  causes,  and  the  circumstances 
that  the  negative  facta  are  not  without  analogies,  make  this  causation 
on  the  whole  the  probable  one. 

Pathological  Anatomy. — The  morbid  appearances  vary  much  in 
the  different  forms.  In  most  cases  the  disease  is  revealed  to  the 
naked  eye  by  a  change  in  the  aspect  of  the  affected  part,  in  which  the 
white  substance  is  grey  in  tiut,  and  the  grey  matter  darker  than 
normal,  while  both  are  reduced  in  size  in  cases  of  long  duration,  bo 
that  the  whole  cord  may  be  lessened  at  the  affected  part,  and  its 
shape  cbunf^'ed  when  the  disease  does  not  involve  its  entire  thickness. 
But  in  recent  cases,  the  alteration  in  tint  may  be  the  most  conspicuous 
change,  and  may  be  visible  on  the  surface,  even  through  the  pia 
mater ;  this  may  bo  thickened  at  the  spot  if  the  disease  reaches  the 
surface.  The  consistence  of  the  affected  area  may  bo  lesaenod  or 
increased.  Karely,  in  recent  cases,  there  is  a  slight  increase  in  the 
size  of  the  affected  part.  In  some  recorded  cases  in  which  a  great 
increase  in  size  has  been  described,  it  is  probable  that  an  infiltrating 
glioma  was  mistaken  for  chronic  inflammation.  When  there  is  one 
considerable  focus  of  disease  there  may  be  other  slighter  foci  in  the 
neighbourhood.  In  whiit  is  called  the  "diffuse"  form,  the  diseased 
areas  are  scattered  through  a  considerable  extent  of  the  cord;  they 
may  blend  into  a  lesion  that  is  truly  diffuse,  or  may  remain,  in  point 
of  fact,  disseminated,  but  be  bo  placed  that  their  effects  blend  in 
what  may  be  termed  a  diffuse  influence.  Thus  it  maybe  found,  post 
mort«m,  that  there  are  numerous  foci  of  disease  when  nothing  in  the 
character  of  the  symptoms  prepared  us  for  a  disseminated  lesion. 
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It  is  probable,  indeed,  that  this  is  the  rule  in  the  chronio  form.dud 

'm ictTially  diffuse  extensive  inflammation  is  mucli  more  rare  than  is 
•ug^eated  hr  the  sympU^ms  of  the  disease.  In  the  secondary  form, 
Ihe  infliwnmBtioD  is  usuiilly  confined  to  the  neiglibourhood  of  the 
BwrbiJ  fTocesB  which  causes  it.  That  wliit-h  is  socondarj  to  uienin- 
fitiiis  most  intense  in  the  peripheral  part  of  the  cord,  but  sometimes 
wU:niUdtvikly.  esjiooiallj  when  the  cause  of  the  meningitis  is  one, 
Mch 08  alcoholism,  ca|tablo  also  of  giving  rise  to  mjelitia.      In  this 
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'^.102.— Chrntiio  injclitis.  (After  Clinrcot  and  Gombaalt.)  11,  lecbioDnt 
Vhe  \ffe\  of  the  third  dorii&],  ahowi  both  the  posterior  columtii  and  wliol« 
<kf  left  half  iiidamtid,  except  the  inner  part  of  the  iinterior  colamn.  Tho 
^ffcctvd  part  WM  ^rey  aud  uniform  in  aspect,  vucular,  and  flrnicr  than 
vionua).  Pid  matrr  and  arachnoid  tbirkeni'd.  A.  •cctiou  from  cervical 
%nUr;^eiDeut,  •hi>wiiig  secondary  degeneration  in  the  poat.-uied.  colamna. 

^  ^ini'lar  foci  existed  in  the  pons.  Ac* 

*^'o.  lOS. — Chronic  iclerotic  raycliti!*.  (After  Troisier.)  A,  posterior  view 
of  Ui«  affected  part,  lower  dorsal  region.  'I'tio  diseased  areits  were  ifrpy 
Bn  a«p**cC  and  are  tndintted  bj  shndiiig^.  B,  middle  of  lesion,  showing 
cxtcoMvt^damsg'c  j  C,  2^  ein.  higher  up,  slighterdnmng^p;  D,  cervical  reeion 
a*c«ndiiig-  degeneration,  post.-ined.  cols.,  and  a  spot  of  disease  in  lateral 
ciduinn  (prohahl^  part  of  the  ascending  nnr.-lat.  tract,  secondarily  dege- 
arrmtod.     E,  lower  part  of  Icition.     (See  next  Hgare.)t 


^  The  patient  had  bad  syphilis  twenty-one  jenrs  btirore.  The  spinal  syinptoiui 
^^Ir  drT«-lop^d  during  firti-en  montlii.  and  oon-tstcd  in  pamlysis  with  hyper- 
^^he-ii  on  the  left  side,  with  loss  of  tensihitity  without  pnrnlysia  in  the  right,  and 
^  k^nd  of  aniDsthesia  to  pain  aroond  the  thorax  at  the  luvel  of  tlie  letion.  but  th« 
*'^^tat«i  ditlne*a  of  the  patient  prevented  accurnte  i<b«tirvation  during  the  l<«st  few 
^cifitha  ot  ber  life.  (Charcot  and  Qombanlt,  *  Arth.  d«  Pbys./  1S73,  vol.  vi, 
►•  lU.) 

f  Ti***  patient  was  s  womnn  forty  years  of  age.  The  symptomi  nlowly  developed 
'^^riag'  th«  thr««  yeara  before  death,  and  consisted  of  weiikncss  with  rigidity  in  the 
'^f|  1e^»  and  impairment  of  sensibility  in  the  right,  first  of  the  t<*nipvr.«ture-Benso 
^r^  nfterwarda  of  tonch.  (No  observations  were  made  un  it-nrihilUy  for  the  last 
^^<t«eP  months  of  the  patient's  life,  dnring  which  the  lesion  was  slowly  progresaing.) 
^Troi'lT,  'Arch,  do  Physiologic,'  1^73,  vol.  v,  p.  716,  Case  2.) 
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condition  nlmost  tLe  whole  tbiekness  of  the  cord  may  he  luvolTed  (cf. 
A  and  B,  Fig.  105).  Now  and  then,  when  there  is  no  jirimarjr  xutmo- 
gitis,  the  8Uperfioiul  lavers  of  the  cord  are  chiefly  dainagod,  a  form  tbaC 
has  bet'n  termed  ctironic  annular  myeliiis  or  annular  scleroaUi,  V>tH:aate 
the  afluctiou  cxt^'nda  liku  a  rin|<  around  the  cord.  This  form  of  lesion 
ia.  howovcr,  as  we  have  seen,  soinotinies  merely  an  asoending  degene> 
ration  of  fibres  that  lie  near  the  surface^  and  degenerate  above  the 
primary  lesion. 

In  chronic  mvelitis.  according  to  the  limited  nse  of  the  term 
already  explained,  the  microscope  shows  that  the  inflan.raatioii  i« 
primanly  intorstitial.  The  affected  areas  always  stain  deeply  with 
carmine  in  consequence  of  Ihe  great  increase  in  their  connective-tissue 
elements,  and  may  beoccu[>ied  by  a  dense  fibrous  roticuhim,  in  which 
few  nerve-elements  can  be  discovered,  as  in  Fig.  104.     In  leas  affected 


mm 


V 


FlO.  104. — Chronic  «clerotic  mycUtU,  •nine  rane  at  Fitf.  103;  section  nmir  B, 
rcTcivcd.  AIiimH  tlio  whole  hit  holf  of  the  coid  (right  io  the  riciire)  is 
clmn^ed  into  a  dciise  uinyB  of  slirntilifn  connective  tissne,  nnd  the  riirht  half 
U  being  invii<l<tl  iu  many  parU  by  the  tame  process.  The  npper  tmnll  fljrnre 
t«  from  the  poBterior  column,  ahnwing  a  thickened  vessel  surrotiiuli-d  by  nncleated 
tiMu«,  among  nhieli  lie  nerve-filirc,  many  of  them  much  stualh'r  than  normal, 
and  some  with  Awoth-u  mis-cylinders.  The  lowtT  •mull  fiirnre  ii  from  th«  right 
antrrior  column  (left  in  tigMre);  the  pin  mater  i«  thickened  and  contnins  mimy 
Darlear  elements;  from  it  thick  traheciilv  extend  into  the  whtt«  aubiUince  and 
enclose  spaG««|  from  many  of  which  the  nerre-Qbres  hare  perished.* 

parts  of  the  white  columns  there  is  an  irregular  increase  of  the 

iniertititial  tissue,  partly  tibrillated,  partly  ftmori)hou8,  or  studded  with 
nuclei  (Fig,  lOi,  upper  small  tiRure),  while  in  other  parts  it  may  contain 
many  nucleated  cells,  oval,  fusiform,  or  stellate.      The  large  Btellat« 


*  Frou  a  teciion  bv  Prof.  Picrrtt,  Lindlj  lent  me  by  Dr.  Dreichfsld. 
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**  spider   cclU"    aro   eometimes    very    conspicuous,   and   intcrstitud 
fibroiut  traoU  may  bt;  traced  to  their  rumificatioua. 

The  Dcrve-fiVtrcs  waste  before  the  iuteretitial  process,  or  undergo 
dntniciiTe  cbauges  from  the  Lie^^iQuing.  They  may  at  first  present 
Uie change  by  which  their  myelin  stains  more  deeply  than  normal; 
ifUrwards  they  l»eoome  narrowed,  and  the  axis-cylinder  is  often 
ungularly  enlarged.     ITlLimatoIy  many  or  all  the  fibres  ditta^jpear 
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Fro.  105. — Clironie  mentnB^-tnyrlKU,  fine  tn  ftlrrtholl  m.  ByrTngo-Tnyelia, 
cong^nitjil,  with  centml  gl'Miiintohii.  A.  loweit  pkit  of  oervir«l  cnUrpe* 
DMOlj  pia  mattr  thiokeiii:ftI,  And  fmm  it  trncta  of  tiymie  extend  into  the 
tori'  Th**  (prfiitar  pnrt  of  tht*  section  ia  the  t^nt  nf  n  difTovc  myelitit, 
in  which  th<i  ncrve-flbrca  cotiM  ho  i^ccn  with  ditfl-iiUy.  and  were  ^epa- 
rit««l  bv  inlttiiiDiHtury  piiiductn.  Tlie  grey  matter  wiu  Also'  afTecti-d, 
■nd  the  n^rve-rclli  um>h  chunf^&l.  The  clear  spiices  in  the  ritrht  ant. 
cornii  api>eared  occupied  by  pro<lucta  of  degenprntion.  Ccntml  canal 
grciitly  diluted  and  i«iirronnd<^  by  new  (H'owth,  which  in  II  (luiiilinr  aec- 
tion)  hiia  obliterated  the  canal  and  tUaa  t-ansed  It*  (Ulntution  above.  In 
tUij  tection  the  inyelitia  i«  chiefly  peripheral,  and  the  grey  matter  ha3> 
for  the  nio»t  part,  «cap«l. 

.  ^*<im  the  affected  arrn.     Here  and  there  the  destniction  of  fibres  may 
[^  out  of  proportion  to  the  increase  in  the  interstitial  tissue,  so  that 
tened  and  ol'ten  granular  trabeculse  enclose  empty  spaces.      This 


340 


SPINAL  COltD. 


is  se^D  inlhe  lower  small  illustration  in  Fig.  104;  it  isapparentlr  the 
result  of  the  purticipation  of  the  nt;rve-fibrt*d  ia  the  iu^muiutorT 
process  duriug  a  more  general  stage,  in  which  idl  the  elements  of  the 
tissue  were  involred.  In  the  recent  state,  products  of  deg'.*n<f ration, 
gtiinule  corpuscles,  &g.,  may  be  found  abundantly  in  the  ^lt<?red 
regions.  The  walls  of  th-?  vess-hj  are  thickened,  and  by  tbis 
thickening  the  cavities  of  the  arterii^s  may  be  ultimately  Ipsseuod; 
those  of  smaller  bize  may  even  be  ulosed.  Not  only  is  the 
wall  of  the  arteries  thickened,  but  around  them  the  increase  of  inter- 
atltitil  tissue  is  often  greater  than  elsewhere.so  that  the  ui>|tearauce  is 
as  if  it  bad  Bpread  thence  into  the  adjacent  structures.  Undue  signi- 
ficance has  been  attAched  to  this  condition,  es|>6cially  in  old  patients 
with  arterial  degtineration  ;  it  has  been  regarded  as  evidence  that 
arterial  disease  setd  up  the  myelitis,  but  it  is  a  common  appearance  in 
all  forms  of  cbruuic  niyelitiii,  aud  also  in  the  lat-er  stages  of  acute 
iutluminiiliou.  It  is  probably  due  to  the  greater  activity  of  the  process 
in  tbe  immediate  vicinity  of  the  vessels,  and  to  the  share  taken  by 
eacKiicd  leucocvtes  in  the  fitrmation  of  new  interstitial  tissue.  The 
jieriplwmi  arteries,  moreover,  occupy  tracts  of  neuroj^iial  and  fibrous 
tissue  proceeding  from  tbe  pi:i  muter,  and  the  increase  of  interstitial 
tissue  is  connecli-d  with  iliese;  some  of  it  is^  on  this  account,  found 
in  the  vicinity  of  the  arteries. 

In  the  grey  substaiioe  there  is  a  Mmilar  increase  of  connertive- 
tissue  elem*'nt8,  so  that  the  alt.er<_Ml  part  takes  a  deeper  s'aiu  with 
canuine  than  the  normal  grey  subhtame,  and  has  a  denser  structure, 
from  tbe  greater  amount  of  supporting  tisane.  The  nerve-eleuients 
become  atrophied;  the  ganglioQ-celU,  at  first  swollen  and  rounder, 
afterwards  shrink,  until  ultimately  they  may  be  reduced  to  siuull 
angular  bodies,  and  they  even  may  disappear.  The  nncloar  corpuscles 
about  the  central  canal  are  often  increased  in  (jnautity,  aud  the  canal 
oblitf  rated,  but  this  condition  is  so  common  in  otherwise  normal  corda, 
that  no  importauie  can  be  utt^iehod  to  it.  A  considerable  increuae  of 
tissue  about  the  central  canal,  closing  it  beL>w  and  causing  it  to  be 
dilated  above  (Kig.  105,  *' syringo-myelia '*),  has  bem  ascribed  to 
chronic  iujiuiiiunitiou  around  the  canal,  but  the  abnormal  tissue  is 
probably  always  of  gliornatous  nature,  consisting  of  a  development 
of  tissue  that  is  in  cougemtal  excess,  owing  to  an  arrest  of  develop. 
ment. 

The  pia  mater  is  grtatly  thickened  over  the  inflamed  parts,  as 
already  stated,  and  in  nome  cases  the  affection  of  tbe  membrane  is 
gonoral,  and  that  of  the  cord  most  intense  beneath  it — a  condition 
formed  "chronic  meniugo-myelitis."  It  is  this  form  that  is  shown  in. 
Fig.  105.  The  traols  of  new  tissue  that  pass  into  the  cord  are  dense 
and  wide.  As  already  mentioned,  this  change  may  be  accompanied 
by  a  deeper  and  sometimes  a  more  diffuse  iuflainmaiion.  as  in  a.  Fig. 
105,  in  which  the  afTection  of  the  cord  is  greater  and  that  of  the  mem. 
bt'unes  less  than  in  B.      The  chronic  myelitis  that  uccurs  in  syphilitic 
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«'i!ijecf8  maj  present  no  Bpecific  characters.  In  some  cases,  however, 
tiitfcelJ-formatiua  ha8  t>eeu  abunJaut,  and  haa  been  a8!tociat«d  with  a 
-fefidcDcy  to  fatty  degt^Ufnttion  in  the  older  portions  of  the  lesion  and 
tb  a  similar  de^eneritiu^  hj^perplastic  inflammation  of  the  pia 
tcr.  The  condition  is,  however,  clearlv  one  of  chronic  inflamma- 
OQ,  and  not  of  a  sjpliiliLio  growth.*  Nevertheless  an  actual  growth 
sometimes  coexist  with  a  focns  of  syphilitic  myelitis;  it  is  pro- 
blo  thiit  in  Buoh  cases  the  growth  is  usually  the  primary  change. 
may  be  disiin^uished  by  the  inditatious  of  comprcasiou  tind 
H^iiieiit  uf  the  ailjuocnt  elements  of  the  cord,  a  condition  which 
that  there  is  an  actual  new  fLirmation. 

more  recent  the  inflammation,  the  larger  is  the  projiortion  of 
srllsADfi  ouclei  in  the  iuterHtitial  tissue;  the  longor  it  has  existed, 
Hiegreuter  is  the  amount  of  fihrillation  it  presents.  Tlie  very  chronic 
indnrating  forms  are  sometimes  tailed  "sclerotic  myelitis,"  or  "focal 
lerosis  of  the  cord.**  From  the  various  areas  of  inflammation 
lodury  degenerations  proceed,  ascending  or  descending,  and  these 
AATcouipliiate  the  as[»ect  of  the  disease — a  fact  which  has  not  alwava 
>wn  sufficiently  considered  in  interpreting  the  morbid  appearances. 
Sr«pTOM8. — The  symptoms  of  chronic  myelitis  vury  much  according 
l«  tie  chatact*»r  of  the  morbid  prooosa.  For  the  moat  part  they  cor- 
^tpoml  in  character  to  those  that  are  produced  by  acute  inflamma- 
tiop.  differing,  however,  in  their  mode  of  onset.  It  is  therefore  not 
■eceauirT  to  repeat  them  in  detail.  Different  cases  may  manifest 
tbiosl  every  symptom  that  can  be  produeed  by  disease  of  the  spinal 
wni.  There  may  be  varioiis  motor  and  sensory  paralyses,  contrac- 
tures, and  even  muscular  atrophy,  but  their  common  feature  is  their 
pvdojd,  and  often  successive  development.  la  the  most  common  form, 
wcaj  uijelitis  of  tho  dorsal  retrion,  partial  or  transverse,  the  symptoms 
paraplegic.  They  differ  but  little  whethrr  there  is  a  single  area 
disease  or  several  foci  near  together  implicate  ailjacout  stnictures, 
olor  jM>wer  is  usually  im[)aired  far  more  tban  bensibility.  Subjec- 
*e  iiensiitii>n8  are  often  prominent  and  oariy  symptoms,  whether 
t^re  is  ancesthesia  or  not, — tingling,  "  pins  and  needles  **  in  the  legs, 
a^jnsation  as  if  fur  or  wool  covered  the  skin,  sometimes  with  Jull  pain 
Ibelegs  and  back,  especially  after  exertiou,  and  commonly  a]an  with 
^Fcll-marked  girdle-pa'n  at  the  level  of  the  chief  lesion.  Some  lo^fi 
seusibilily,  partial  iu  kind  or  in  seat,  will  often  be  found  if  care- 
llj  searched  for.  but  there  is  not  often  alsolute  loss  of  sensation 
ept  in  the  rare  cases  of  intense  local  sclerotic  myelitiif,  by  which 
nductiou  may  be  arrested  as  completely  as  by  a  growth.  The 
•el  of  the  motor  weakness  is  gradual ;  many  months  may  ptLss 
ore  the  power  of  walking  is  considembly  impaired.  As  the  legs 
weak,  excess  of  reflex  action  is  devoloped  (unless  the  reflex  struc- 
«  are  damaged).     The  knee-jerk  is  incrensed  ;  foot-clonus  occurs 

*  Ste  Moiioii,  *  Guy's  Hnsp.  KvpjrU/  1B71,  and  Chftrcot  uad  Oouibault*  'Arch,  de 
^«olo|fi('/  1873. 
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wbfn  the  le^s  are  iu  certata  tK>8ition8;  and  a  tendency  to  spasm 
gradually  develops,  and  iuL'rea»ea  to  the  condition  tyjucul  of  "■jjastic 
paraplegia."  The  sphincters  frequently  share  the  Impairment  of 
▼oliintary  power,  Co-ordiuatiou  ot  moveuR'nl  is  sonii.'t  mes  iiffecled. 
uaualiy  as  i^eneral  uuKteadiaess,  and  defect  of  equilibrium,  n&tLer 
than  as  pure  ataxy. 

The  symptoms  may  come  on  simultaneously  in  the  two  legs,  or  one 
may  be  affected  before  the  other,  and  occHsioaully  the  |)araly3is 
reaches  a  high  de<j;ret.'  in  one  le^  while  the  other  still  possesseii  fair 
strength  When  one  half  of  the  cord  is  affected  almost  alone  (as  ic 
the  lesion  shown  iu  Fi^^  105),  there  may  eren  be  a  crossed  paralysis 
of  motion  and  sensation. 

Chrotiie  polio- my t^litia  is  often  regarded  as  a  distinct  Tariety,  but 
much  oonfiisiou  has  arisen  from  the  fact.  If  chronic  myelitis 
develops  in  the  cervical  and  Innibiir  enlarf^ement,  muscular  wasting 
is  Usually  abided  to  the  other  symptoms.  Similar  atrophy  occurs  also 
in  the  widely  diff'iaed  form  of  chronic  myelitis,  in  which  almost  all 
parts  of  the  cord  Huflft^r,  and  it  may,  imleed,  be  the  most  conspicuous 
syoipU^m.  It  is  always  irr*  t;ulrtr  in  diHtril«ution  in  these  rasfS.  and  it 
may  be  combined  with  otLer  symptums,  paliiy  und  aiue^thcbia,  oUo 
irregular  in  extent  and  seat.  Tbe  muticular  wasting  varies  m  the 
rapidity  of  the  lievelopmeut.according  to  the  character  of  the  inflam* 
million,  an«l  there  are  corresponding  variations  in  the  relations  lo  it  of 
tbe  loss  of  power  in  the  muscles  and  also  iu  the  elcL-trical  rettclious 
they  present.  In  very  chronic  cases  there  is  a  slow  failure  of  electrical 
irritability  to  both  currents  ;  in  others  of  more  rapid  course  the  voltaic 
irritability  persibts  Ioniser  than  the  fanidic  irritability,  and  then? 
may  be  a  dibtiuct  dej^cuerative  reaction.  The  symptoms  may  com- 
Dieuoe  in  the  anus  or  iu  the  leg^s,  but  they  ultimately  become  general 
in  most  cases,  and,  according'  to  the  place  of  lh»'ir  commencement, 
may  Hreni  to  have  an  ascending  or  descending  course.  Occasionally 
the  disease  be;jins  iu  the  dorsal  region,  and  after  a  time,  perhaps 
years,  it  spreads  to  the  enlargements,  aud  the  muscular  wasting  is 
added. 

The  course  of  chronic  myelitis  is  usually  alow  and  progressive.  The 
symptoinu  often  increase  so  grail uully  aa  only  to  attain  a  considerable 
degree  at  the  end  of  two  or  three  years.  At  any  htnge  the  progreass 
of  the  disease  may  cease.  The  chronie  co\irse  may  be  varied  by 
occasional  more  rajfid  increase  of  the  symptoms,  due  to  s'ibacute  or 
even  acute  processes  in  the  diseased  parts.  Every  degree  of  chronicitr 
is  met  with,  and  subchronic  cuhcs.  in  which  the  symptoms  develop  iu 
the  course  of  a  few  months,  effect  a  gradation  to  the  acute  and  sub- 
acute forma  of  myelitis.  The  duration  of  the  disciue  varies  from  six 
months  to  ten  years  or  more.  Thus  in  one  case  the  symptoms 
slowly  incroiiHed  duiing  about  seven  years,  and  then  became  st-atiooary, 
and  the  |>atient  die<l  twenty-three  years  after  the  onset. 

DtAriNOBis  — The  diagnosis  of  chronic  myelitis  rests  on  tbe  slow  devo- 
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%ttiieDt  of  Rvmptoma  indicaling  a  ranrlom  process  in  the  spmal  cord, 

(  f.a  prtxoss  wbicli  damages  irregularly  structures  of  various  fuactioiiA, 

uod  tLuH  raimirt  be  looked  on  as  a  "  Bystem-diseaHe.*'     The  maladies 

from  vhich  it  has  to  be  distinguiBlied  differ  acoording  to  the  seat  aud 

character  of  ihe  intiaiiimntion.     Oors.il  transverse  or  focal  myelitis 

mMV  be  roufouDded  with  compression  of  the  cord,  with  a  tumour  in  it, 

and  with  primary  lateral  sclerosis.     The  distinction   from  pressure 

rests  on  tha  absence  of  a  cause  of  conipre.ss)on,  such  as  bone  disease, 

— wpeciallv  the  absence  of  the  signs  of  a  morbid  process  outside  the 

eopd,  preceding  those  of  damage  to  the  cord  itself,  e.g.  the  pains 

t bat  indicate  irritation  of  nerve-roots,     A  tumour  with'u  the  spinal 

cord  also  causes,  in  most  cases,  more  irritation  of  the  root-fibres  than 

does  chronic   mvelitis.     If  myelitis   involves   one   half   of   the   cord 

much  more  than  the  other,  the  symptoms  may  closely  resemble  those 

of  iiu  iutia-uiedullary  growth.     But   a   tumour  never  caur^^  much 

<lon}:)ge  to  one  half  of  tbe  cord  without  interfering  cuusidfrably  with 

ttw  (unctiuus  of  tbe  other  half,  aud  the  symptoms  in  chronic  myelitis 

tiuv  be   strictly    unilatj^ral.     The  distinction  from   primary  spastic 

■pftrtplfgia,  the  so-called  "  primary  lateral  sclerosis,"  is  ol'tou  one  of 

s^oit' difficulty.    The  motor  state  of  the  legs  may  be  idoolicul  in  Ihe  two 

due&ses ;  in  euch  there  is  the  same  extensor  spasm*  aud  in  eitch  bbcre 

ilislow,  gradual,  aud  uppareutly  simultaneous  onAet  of  the  weakness 

todipaam.     The  distinction  is  that  in  primary  spastic  paraph-giu  the 

irmptotus   are  purely  motor;  there  is  no  indication  tbat  the  lesion 

exUtjils  beyond    tbe  motor  structures.     In  chronic  myelitis,  on  the 

other  hand,  there   is  such  indication,  either  by  the  itniiairraeut   of 

*nisation,  or  by  the  presence  of   a  girdle  pain.     This  distinction  is 

lufficient  in  the  majority  of  cases. 

The  form  that  iurolvea  the  grey  matter  baa  to  V>e  distinguished 

^i^flv    from    pacbymeniugitis   aud   degenerative  uiUHcular  atrophy. 

^   p^hymcningitis,  the    museuhir    wasting    may    be    simiLir.   but 

^■nk.besia  is  usually  much  more  cousidumble  in  range  and  in  degree* 

•*«l  there  is  more  pain  in  the  limbs.     If  there  are  similar  symptoms 

'**  both  arms  and  legs,  mvelitis  is  far  more  probable  than  pachy- 

"Mfijiiigitis,  since  the  chronic  inflammation  of  the  monibranes  is  less 

l**leii8ive  than  that  of  the  cord.     From  pro^^rcssive  muscular  atrophy, 

''le  chief  difference  is  in  the  random  distrihutiou  of  the  wojiting,  the 

^Wnoe  of  symmetry, and  the  indications  of  irm^ular  damage  to  other 

'tfuctures  in  the  cord,  as  the  occurrence  of   pain   and  of   loss  of 

rtion.     But  it  must  be  reniembcred  that,  by  some  authorities, 

cases  of  chronic  spinal  muscubir  atrophy  are  regiirded  as  due  to 

Silironic  myelitic. 

For  tbe  distinction  from  other  less  common  diseases,  the  reader 

lUst  \>e  r<-'ferred  to  the  description  of  them.     Like  all  oth'-r  organio 

iUeoses,  cases  witliout  wasting  of  tbe  muscles,  occurring  in  females, 

'e  itften  regarded  as  "hysterical  jiaraplegia;'*  tbe  distinction  rests 

m  the  points  already  described.     It  is,  however,  one  of  the  diseases 
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in  wbicli  tlio  least  excusable  errors  in  diagnosis  ocoaft  and  in  vhieb 
tkeir  effects  are  often  t lie  inout  disastrous. 

Pboonobis. — Chronic  myelitis  is  a  very  grave  disease,  on  acooant  of 
the  intractubility  of  the  morbid  proeess,  its  frequently  progr<?6siTe 
tendency,  and  the  persistence  of  damage  whieh  is  slowly  produced. 
But  cases  vary  widely,  especially  in  the  two  former  features,  and  it  is 
a  disease  in  which  general  prognostic  rules  can  sroroely  be  formulated. 
The  observed  tendency  of  an  individual  case  is  alone  a  irustworthy 
guide.  Arrest  of  the  disease  is  often  obtaii»ed,  but  actual  reooTerj 
is  rare.  The  prognnais  is  little  affected  by  the  seat  or  extent  of  the 
process,  except  that  the  implication  of  the  grey  matter  of  the  eulaix©- 
uients  is  generally  an  unfavorable  indication.  The  severity  of  the 
lesion,  as  shown  i*y  the  degree  of  the  symptoms,  is  significiiut  chiefly 
in  cases  of  long  duration,  and  is  subordinate  to  the  course  and  mode 
of  onset.  If  it  can  be  arrested,  the  prospect  of  improvement  is 
better  the  slower  has  been  the  development  of  the  disease,  and  the 
shorter  the  time  the  symplouis  have  lasted.  In  general,  moreover, 
the  prospect  is  bettor,  the  fewer  the  foci  of  iutlammation.  in  muJe« 
than  in  females,  and  in  cases  of  uniform  than  of  recari*ent  or 
relapsing  course.  Preceding  syphilis  duos  not  materially  modify  thp 
prognosis;  hence  the  great  iniiHirtance  of  the  diagnosis  from  sypbditic 
growth,  in  which  suitable  treatment  has  a  most  certain  effect.  The 
ultimate  danger  to  life  is  least  iu  fucal  myelitis  in  the  dorsal  region ; 
it  is  greatest  in  (he  disscniinatt^d  form,  esjK'cially  in  the  less  chronic 
cases  with  a  leudency  to  sloughing  of  the  skin,  aud  in  the  more 
chronic  forms  with  muscular  wuuttitg.  The  iradiiatiuns  drawn  from 
the  invasion  of  the  respiratory  muscles,  and  from  the  presence  of  any 
of  the  complications  that  so  often  terminate  life,  are  the  same 
other  diseases  of  the  i-ord. 

Treatment. — llie  first  and  most  important  measure  is  the  imprOT 
ment  of  the  gouonil  health,  by  rest,  change  of  air,  and  Ionics.  All 
causes  of  physical  and  mL'utal  depression  must,  as  far  as  possible,  be 
removed.  Over-uxcrtion,  and  even  fatigue,  should  be  avoided,  and 
the  patient  should  be  kept,  as  far  as  possible,  from  exposure  to  cold. 
Absolute  rest  for  a  short  time  is  oft*>n  useful  at  the  outset  of  tho 
treatment,  e»]>ecially  when  there  has  Ix^on  a  somewhat  rapid  develop- 
ment of  Hymptom*.  In  cases  of  purely  chronic  course,  absolute  rest 
should  not  be  maiutiiliicd  for  more  than  a  few  weeks,  or  the  patient 
may  find  it  hard  to  regain  his  former  muscular  power.  Counter- 
irritation  at  the  situation  of  the  disease  is  often  useful,  aud  most  so  in 
eases  in  whi'-h  there  is  spinal  paiu  or  tenderness.  Kc[Feuted  sinapisms 
or  blisters  may  be  emplo;?ed,  but  a  mild  form  of  the  actual  cautery  ia 
on  the  whole  the  most  useful.  A  sup«rficial  burn  or  even  slight  vesica- 
tion is  sufficient  on  eru'h  side  of  the  «piue  op[«osite  the  affected  part. 
It  should  l>o  re[H'a1ed  aa  soon  as  the  skin  hum  healfd,  aud  if  linear 
cauterisation  is  adopted  the  fresh  line  can  be  made  beside  the  old  one. 
A  hot  douche  to  the  back,  at  a  temperature  of  103°  or  104°  F.,  applied 
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(Liil*,  baa  boon  strongly  rt»coTnmoT\ded  hj  BiowA-Si?quard.  Warm 
biXths,  and  various  theniial  mineral  waters,  have  been  also  aaid 
ifood.  A«Bea  voyage  is  often  of  Btrrice,  comlnuin^  as  it  doos 
mnttmnm  of  fresh  air  with  the  minimum  necessity  for  exertion. 
I)nig«,  unfortunately,  oft«?n  fail  to  influence  the  morbid  process,  but 
MTeTlhelesslhey  are  ocvasionally  useful,  so  as  distinctly  to  justify  their 
ctreful  trial  iu  most  cases  ;  iind  it  is  important  r^  remember  that  those 
tbjti  are  useless  iu  ou<.-  stage  or  period  of  the  disease  may  yet  be  of 
aiii}ue9tiouabIe  service  at  another  sta^e.  Tonics,  as  quiniue  andiroD> 
iboulf]  be  given  if  indicated.  Most  of  the  measures  recommended, 
utd  precautions  advised,  in  the  treatment  of  acute  myelitis  are 
BOfded  in  the  chronic  form,  and  it  is  tliei'cfore  superfluous  to  repeat 
tbdu.  Those  drugs  that  must  dc»;cne  a  trial  are  arsenic,  small 
do«!s  of  mercury  (such  as  j\  gr.  of  the  red  iodide),  and  iodide  of 
iroD.  Euergtitio  mercurinl  treatment  randy  doos  good,  eveu  when  the 
]«tii;at  has  had  ey|>hilis,  and  sometimes  it  does  harm.  Iodide  of 
potAAsium  seems  to  have  little  iuflueuce  on  the  disease.  Nitrate 
of  rilver.  ergot,  and  phosjihorus  have  been  recommended.  Strychnia 
in  chiefly  useful  in  cases  m  which  there  is  muscular  wasting,  but  is  of 
fir  Uu  value  than  in  I  be  degenerative  muscular  atrophy.  The 
tiatmenl  of  other  symptoms  is  that  suitable  in  primary  spastic 
pJini])lej;ia  or  progressive  muscular  atrophy,  and  described  in  tho 
Socouuk  of  thoso  diseases. 


COMPRESSION  OF  THE  SPINAL  CORD. 

Compressioa  of  the  spinal  cord  is  a  common  consequence  of  various 

'"•'bid  proeepses.       Inflammiitiou   is   almost   always  excited   by   ihe 

P'^Hsure,   aTid   intcrfcrenee   with    functiou    occurs,   [tartly  from    the 

y  ^^surc  and  partly  from  the  resulting  myelitis.     The  symptoms  pro- 

**^*d  have,  in  different  cases,  many  characters  in  common,  although 

*^J  vary  according  to  the  mechanism  of  the  compression  and  the 

^^teooes  of  the  inflammation.     It  is  only  when  there  are  indications 

,*^^X  an  aeute  myelitis  Ims  damaged  the  nerve-elements  tbat  we  are 

'^*»tified  iu  regarding  the  interference  with  functiou  as  an  effect  of 

«*©  iti(]:imination. 

Causks. — The  morbid  processes  that  may  compress  the  cord  are 
^ho«*;  that  involve  i;n  encroachment  on,  or  occupy  part  of,  the  vertebral 
^oal.  The  chief  are  tbo  following: — Disease  of  the  bones  of  the 
•pinal  ctdumn,  especially  curies;  growths  in  the  spine;  aneurism 
Coding  the  bones  and  then  comprestiiug  the  cord  ;  growths  in  the 
tiieiubrjiues  ;  thickening  of  Iho  dura  mater  These  [irnix'ssee  have 
Usually  only  a  small  vertical  extent,  and  the  pressure  they  exert  rarely 
Qxiends  over  more  than  a  few  inches. 
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Patholooical  Anatomy.  —  The  cord 
usually  presents  evidence  of  the  compres- 
sion it  has  endured  in  Mnsiderable  nar- 
rowing at  the  spot,  where  it  may  be  in- 
Jeuted  and  flattened,  or  cvhndricaL  Some- 
times the  reduction  in  size  i^  oxlreoid;  for 
an  inch  or  so  the  cord  may  be  reduced  to 
one  third  of  itu  aornial  diameter,  luid  it 
has  even  been  found  no  thicker  than  a 
orow-qntll.  Au  example  of  flutteiiiug  is 
tihown  in  Fig.  lOG.  On  the  other  band, 
there  is  sometimeH  very  little  nairuwing 
to  be  discerned.  At  the  compressed  part 
the  cord  is  unually  grey  in  tint;  its  consist- 
ence is  lessened  in  early  cases,  and  in- 
creaaed  in  those  of  long  duration.  The 
change  in  colour  and  consistence  is  due 
to  the  inflammation  of  the  substance  of  the 
c^rd  which  always  results  from  pressure, 
and  may  often  be  traoed  for  some  distance 
above  and  below  the  compressed  part. 
When  there  is  iimcb  compression  there  is 
always  much  inflammation,  but  considerable 
myelitis  may  occur  when  the  amount  of  com- 
pression is  slight.  The  infljimmation  may 
be  chrunic  and  slow,  developing  in  propor* 
tiou  tu  the  pressures  or  it  may  be  subacute 
or  acute,  even  when  the  pressure  is 
gradual.  The  signs  of  inflammation  are 
very  distinct  on  microscopical  examina- 
tion, and  resemble  those  in  other  forms  of 
myelitis.  There  is  a  general  increase  in 
the    interstitial    tissue ;    in    this,   at   first. 


FiQ.  106. — Comprewioii  of  the  «piiHil  cord  and  pre*- 
6iirc-inj'ftiii%  in  n  cuu  of  ciirii-s  of  tliu  »pin*<.  i>, 
ntiil-duruil  region,  neartlie  clii<-f  point,  nf  t:r>>ate«t 
ci'inprcMioii ;  the  cord  U  imrr<>Hi>d  from  hrfor« 
baekwardij  Rod  \»  oitiforuj]^  duiunged  by  iiiflaio- 
xu  >tiot),H>  that  the  ^ev  lubttanri*  cnn  K'nn-vljr  b« 
dislin^'uifilicd.  C,  U  Inches  hitcher  up.  bIiowi  » 
vli^literdf|{'ri*e  ot  iiiyultti^  still  cit^^utliiic  tbr<  uifh 
the  whota  thirknecs  of  the  coid.  H,  ftr-t  ilcnaiil  ;  llie  mvc)iti»  is  uiuth  iligliter 
uid  the  chibt  disfiLae  is  in  tht  puftttriur  columns,  iu  which  tist  eiidiiifc  dei:t^iierMtiuii 
occupiefl  the  po«>t.-mediKri  cnluiuns  antl  fxieinU  nutwurfls  into  the  po^t.-extrrnnl 
raliimnii.  K,  Ik  inchi-t  bflow  the  poitit  of  gfcutr«t  proMure;  inflnniniatioii  BtiU 
ei(#ii(liiip  tliroHjrh  all  tin?  elemont*  of  ihe  P"rd.  F,  2  inrhru  hjwtr  down,  stinwa 
onlv  detccndtnjf  defr*'i>pr»tlon  !n  the  pumniidHl  trncU,  autt-rior  and  Utcml,  aud 
alao  the  "conimii-^hnpcd  "  drarendinfi;  dcpeiu-iAtioii  in  the  nntfftor  pari  of  the 
po»t-e«teriial  .ohimn.  In  G,  st  the  lowest  part  of  the  durwi!  ri^ion.  the  coiiiiub- 
shaped  degenerAiion  hni  miM.d,  and  uuly  that  of  ihe  pjrtiDiidid  tracta  rcmaint. 
(From  prepiiratiuns  by  Dr.  F.  G.  Peuru«e.) 


COMPRESSION. 

ioiifl  cell-foiint   may  be   found,  but   it   ultimately  presents   the 

.filMftkraucti  of  a  dense  reticulum.     The  nerre-elemeuta  undergo  de- 

^«Q«riition,  aud  abund^iut  masaes  of  myelin,  graoulc  curpuj^cles,  and 

corpora  iimyUcea  fire  visible  in  the  fresh  state  or  in  glycerine  pre- 

^•rutioug  of   the   hardeued  cord  (Fig.   107,   c).     Many  nerve-fibres 

p^tMHt,  however,  with  a  narrowed  sheath  of  myelin,  and  it  ia  probable 

lluvttbeHe  regain  the  power  of  conducting,  in  spite  of  the  pemiateace 

of  conaiderable,  aud  eveu  dense  si'lerosis  in  the  part.     In   extreme 

cases  all  the  fibres  seom  to  be  destroyed  at  the  point  of  chief  compres* 
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yfXQ.  107. — Pr* Mtire-myelUis ;  porttoni  of  the  wction  D  in  Fiff.  100  morv 
highir  niBfrniRed.  A,  from  the  ^rcv  mntter,  iiumfro>iB  nn^iilnr  nnd 
fuKifoTDi  cc'lU ;  vesieU  with  walla  Lhiekeiied  hy  h  growth  of  c«IUj  nttr- 
rowifif;  the  I'Avity,  wbit-b  in  Hiuie  U  oblitented.  I),  frnm  the  white 
e)4iiiun« ;  thickcaJDK'  of  the  interstitial  tisBue,  nt;rve-6breft  tn  purt 
dratroyetl,  in  pnrt  nnrrowed  ;  a  vevsvl  with  ttiickeiieil  wuIIn,  C,  fflvceHne 
prepnnition  from  white  substance  ;  Hbutidant  prcK]u(-l«of  dpReiieintion  of 
the  nerve-6bre«,  in  pnrt  aptrrofrntrd  into  Krannlo-iunsAOft.  D,  section  of 
a  nerve-ruDt  paasini;  hy  coitipn*«Ked  Hren  ;  increase  of  intentitiMl  tinsue, 
nmny  nerre-fibres  narrowed,  some  with  iwollcn  axis- cylinders. 
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,hnt  there  is  never  an  actual  division  of  the  cord  itself.  The  grey 
^ntter  can  scarcely  lie  distinguished  from  the  white,  even  with  the 
^*i«TO«c*ijKi,  and  the  ganglion-cells  become  shrimken  and  atrophied. 
^he  walls  of  the  small  vessels  are  often  tbirkeiied  by  spindle-cells, 
^iaposed  more  or  less  concentrically  to  the  cavity,  which  is  encroached 
^lirttj  and  may  l>c  obliterated  (Pig.  107,  a,  b),  a  pnxess  that  must  add 
^o  the  degree  of  damage  to  the  cord.  The  signs  of  inllaDimation 
gradually  lebsen  above  and   below  the  compressed  part,  but  often 
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extend  for  some  inches  in  each  direction.  BeTond  its  limits  tbeuiiuaJ 
appending  and  de»<;i.'udiag  degcDerutioDS  may  be  traced  (Fig.  106). 
The  nenre-roots  passing  by  the  seat  of  compression  suffer  from  tlie 
pressure,  and  from  interstitia,!  iuAammation  excited  in  them.  They 
are  usually  grey  iu  tint  and  ultimately  waste,  and  may  even  be 
reduced  to  fibrous  threads.  The  microscope  shows  increase  of  the 
interstitial  tissue,  wasting  of  many  nerve-fibres  (Fig.  107.  0),  and 
enlargement  of  some  axis-cylinders. 

Symptoms. — The  effect:*  vary  much  according  to  tbe  degreeof  pres- 
sure, its  rapidity,  its  direction,  tbe  amount  and  charaA.ter  of  tbe  inflam- 
Tuatiou  produced,  the  amount  ot  damage  to  the  nerve-routs,  and  tbe 
position  of  the  disease.  The  symptoms  in  most  cases  euable  the 
fact  of  slow  compression  to  be  infi-rred,  even  when  there  is  uo  indica- 
tion of  the  cause.  They  are  of  two  cla^bes:  (1)  intei-ference  with 
the  function  of  the  nerve-roots  at  the  level  of  the  morbid  proceas ; 
(2)  interference  with  the  functiuns  of  the  cord  itself.  Tbe  cord 
symptoms  consist  cbiefly  iu  inipHirod  conduction,  manifested  iu  the 
parts  below  the  lesion.  Tbe  ueutial  functiousi  uf  the  cord  (reflex 
action,  t&c.)  at  tbe  level  of  tbe  lesiiju  are  abolished  by  the  pressure,  but 
the  symptoms  of  this  abolition  are  often  lost  iu  those  of  the  damage 
to  the  nerve-roots. 

Of  the  rout  symptoms  the  most  coubtant  is  pain,  extending  along 
the  course  of  the  uerve-iibru\  and  through  the  urea  of  their  distribu- 
tion. The  seat  of  these  patus  depends  on  the  position  of  the  disease; 
they  may  be  felt  iu  the  arms,  arouud  the  thorax  or  abdomen,  or  in  the 
legs.  They  are  usuiiily  sharp  pains,  resembling  ueuralgia  in  charairter. 
sometimes  accompanied  by  tender  points.  Occasionally,  when  felt  iu 
the  limbs,  they  are  referred  especially  to  the  joints.  The  pain  may  be 
intermitting  or  constant.  It  may  exist  alone,  for  a  long  time,  in  adis- 
ease  that  increases  slowly,  and  sometimes  way  be  the  only  symptom, 
although  some  compression  of  the  eoid  occurs.  With  it  there  is  usually 
hyix^itesthesia  of  the  sVin,  ofien  int^Misc.  After  a  time  anicsthesia 
devL'lups  in  irregular  areas,  iu  spite  of  the  persistence  of  the  pain, — 
the  condition  termed  ** anKufhesia  <iohro$a"  Irritation  of  tbe  motor 
nerve-routs  may  cause  painful  contmcture  of  the  muscles,  bnt  this  i8» 
on  the  whole,  rare,  and  the  chief  motor  symptoma  are  due  to  the 
interruption  of  the  fibres — muscular  weakness,  gradual  in  onset,  and 
accompanied  by  wasting.  The  rapidity  of  the  atrophy  varies  much. and 
with  it  tbe  electrical  reaction.  When  alow,  there  may  be  merely  a  pro- 
gressive dimimitiuu  in  irritability  to  faraJism  and  Toltaism  ;  wLen 
rapid,  there  is  ufteu  tbe  degenerative  reaction,  and  somrtimes  the 
*'  mixed  form,"  from  the  partial  damage  to  the  fibres  that  supply  a 
mubcle. 

These  local  root  svmptoms  are  usually  the  first,  and  to  them  are 
added,  after  a  lime,  the  in<lication8  of  interference  with  tbe  function 
of  the  cord  itself.  There  is  wealcncss  iu  the  parts  supplied  from  the 
cord  below  tbe  leaiou.     The  loss  of  power  is  usually  gradual,  but 
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sometimes  comes  on  rapldlj,  even  in  tbe  course  of  a  few  hours,  when 

an  acute  mjeHtin  is  set  up  by  the   compression.     With  the  weak- 

ix«fCT  there  is  a  marked  and  early  increase  in   the  supt^rficial  reflex 

Action,  more  constantly  conspicuous  than  in  most  other  diseases  of 

thecord.und  therefore  of  some  diagnostic  importance.     The  myotatic 

IrriUbility  is  also  increased,  a  foot-clonus  beini^  almost  always  present. 

1**108  iu  the  legs  may  occur,  even  wh*^n  the  disease  is  above  the  lumbar 

enlargement,  usually  dull  and  acbiug.     TLere  is  oitcn  formication  and 

'Uo^ing.     There  may  be  no  impairm«;nt  of  sensibility  in  the  parts 

below  the  lesion,  even  when  there  is  complete  motoy  palsy  ;  in  many 

Cues,  however,  there  is  some  sensory  loss,  complete  only  when  the 

«pinal  lesion  is  very  severe.     Conduction  of  painful  impresBious  may 

be  delayed,  sometimes  for  thirty  or  even  forty  seconds.     When  the 

prennre  is  lateral,  one  leg  may  be  first  and  most  affected,  but  the 

other  side  is  usually  soon  involved,  since  neither  the  mechanical  effect 

oor  the  inflnmnnition  remains  limited  to  one  side  of  the  cord.     The 

sphincters  are  often  affectjid.     The  tendency  to  the  fonnatiou  of  bed- 

»«rea  is  rarely  great,  unless  the  lumbar  enlargement  is  compressed  or 

myelitis  descends  into  it. 

The  course  of  the  symptoms  varies  according  to  that  of  their  cause. 

Whea  an  acute  myelitis  has  been  set  up,  improvement  may  occur  for 

&  Lime  even  if  the  cause  of  pressure  is  slowly  progressive.     This  is  true 

a^l»o  of  root  symptoms  when  they  are  rapidly  developed.     If  the  com* 

pression   ceases   to  increase,   the  cord    may   recover   its   conducting 

Sanction,  although  it  remains  narrowed,     fcieusation  is  often  regained 

in  the  legs  when  motion  remains  absent,  but  both  motion  and  sensation 

***»y  be  regained  although  the  narrowing  of  the  cord  persists.     It  has 

^■^a  been  found  no  larger  than  a  goose-quill  at  the  compressed  spot, 

•■"bough  the  paraplegia  had   passed  away.      In  such  a  case  many 

^Prowed  nerve-fibres  are  found  in  the  section  of  the  compressed  por- 

'*<m,  and   it  is   probable  that  many   axis-cylinders  persist,  with  an 

^''►^lofte  of  myelin  so  narrow  as  to  be  recognised  with  difficulty,  but 

**ifh  suffices  for  their  conducling  function.     Under  slow  pressure  the 

^-*»-cTlinders  may  not  suffer  interruption,  although  the  myelin  dis- 

.  t^pears      Kogeneraiion  of  axis-cylinders,  as  iu  the  peripheral  nerves, 

also   possible.       In   some  cases,  especially   when    a   considerable 

^^elitift  has  been  set  up.  the  motor  |)ath  may  recover,  but  the  posterior 

^lumns  remain  affected,  so  that  power  returns,  but  without  co-ordi- 

"^lion, — *•  secondary  ataxy  "  resulting. 

The  DiAo NOBIS  of  slow  compression  rests  on  the  root  and  cotd 
ymptoms  already  described,  and  especially  on  their  coincidence 
^ith  a  cause  of  compression.  Of  the  former,  the  sensory  sym- 
ptoms are  the  most  characteristic.  In  many  cases  other  indications 
^£  the  compressing  disease  assist  the  diagnosis.  These  vary  in 
^Wiucter ;  the  most  frequent  is  considerable  local  tenderness  of  the 
^ptne-  If  root  symptoms  are  absent,  the  diagnosis  is  much  more  diffi- 
cult, unless  the  morbid  process  manifests  itself  oxternally.     If  there 
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ia  a  AUBpictou  of  comproaBion  in  a  case  of  alow  paraplegia,  an  early  and 
oonaiderable  excoas  of  super&oial  reflex  action  gives  additiotiiil  wei^'lil 
to  the  Hunpicion.  Eren  without  any  other  syinptnma  to  imlicate  com- 
pression, this  ia  sug^tisted  by  ayit][>toma  which  be^a  on  one  side  and 
grailiially  sprp^id  Lo  the  ottier. 

The  chiof  iiiaease  from  which  compreasion  of  the  spinal  cord  has  to 
be  distiuj^uiabed  ia  a  aubaciitc  or  subchronio  transvera^  myelitiB. 
Bi^siJes  the  indications  of  a  cause  of  compression  already  mentioned, 
the  chief  distinction  dependa  on  the  prcaeoce  of  aymptoma  indicating 
irritiitiou  of  iho  nerve-roots,  and  especially  on  the  fact  that  these  Byni- 
pLoms  precede  tho^te  of  the  leaiou  of  the  spiniil  cord  itself.  Although 
a  very  cbroutc  myelitis  is  occasioualty  attended  by  much  irritation  of 
the  nerve-roots,  the  symptoms  of  this  succeed,  iustead  of  preceding, 
the  damage  to  the  oord,  and  the  eourMe  of  chronic  myelitis  ia  often 
much  slower  than  is  tbat  of  mo:it  forms  of  slow  compression.  The 
diatiactioa  from  a  growth  within  the  spimil  cord  rests  ehieOy  on  the 
early  occurrence  of  impiiirmuiit  of  the  central  and  conducting  func- 
tions of  the  cord,  und  also  on  the  partial  distribution,  and  often  slower 
course,  of  the  symptoms.  The  effects  of  an  intra-medullary  growth  vary 
widely  in  different  cases,  and  if  there  is  an  early  irritation  of  root-fibres, 
the  distinction  may  have  to  depend  on  the  presence  or  absence  of  the 
si^na  of  an  (external  compressing  process. 

The  diagnosis  of  the  cause  of  compression  is  often  ranch  more 
difficult  than  that  of  its  occurrence.  The  facts  that  the  patient  is  m 
the  first  half  of  life,  and  that  he  inherits  a  tub<^rcular  tendency,  suggest 
caries.  8Eigtttness  uf  root  symptomft  is  also  in  favour  of  caries  or  a 
tumour  witbin  the  spinal  cord ; '  be  presence  of  these  symptoms  does  not, 
however,  render  curies  less  likely,  unless  the  pain  is  extremely  severe 
and  is  greatly  increased  by  movement, — characters  that  should  always 
suggest  a  growth  in  tbe  bones  of  the  spine.  Boot  symptoms  extending 
over  a  considerable  vertical  area  suggest  pachymeningitis.  Additional 
details  of  the  differential  diagnosis  will  be  found  in  the  account  of  the 
seventl  compressing  diseases. 

Paoo.Nusis  AND  Tbcatmbnt. — The  prognosis  depends  on  the  cause, 
and  the  amenability  of  this  to  treatment.  Asageneral  rule,  however, 
the  more  rapidly  the  cord  symptoms  develop,  tha  more  chance  there 
is  of  improvement,  because  tbe  greater  share  does  inflammation  take 
in  their  production.  The  treatment  is  that  of  the  cause  of  the  com* 
presbion  and  that  of  myelitis. 


ACUTE  ATBOrniO  PARALYSIS. 


A^TTERIOR     POLIO-MYELTTTS ;      ATROPHIC     SPINAL 
PARALYSIS. 

Iq  cortAin  diseasea  of  the  Rpinal  cord,  wasting  of  the  muscles  is  a 
promiiietit  sjiuptom.     Id  tbese  the  lebion  involves,  exclusively  or  in 
|wt.thHanterior  grejcornua,  and  the  uiuscnlar  atrophy  depends  on  tho 
ddrtrijclion  of  the  uerve-cells,  from  which  tbe  motor  uerve-fibreR  pro- 
f«*«i,  and  on  the  consequent  defeneration  of  the  fibres.     The  muscular 
Waiting  does  not  dejiend  on  tlie  nature  of  the  lesion  ;  it  occurs  equalljr 
wlielher  the  nenre-cells  are  destroyed  hy  hsmorrhage,  by  inflamma- 
tion, acute  or  chronic,  by  slow  degeneration,  or  by  pressure.     But  tho 
r»[tidity  with  which  the  deatruction  occurs  influences  the  character  of 
the  symptom.     Time  is  required  for  the  change  in  the   nutrition  of 
()i«  muaclefi ;  one  or  two  weeks  elapse,  even  in   the  most  acute  cases, 
fceforc  wasting  is  diBtiuct.      The  nerve-cells  also  form  part  of   tho 
rotuQtarr  motor  path,  and  tlieir  disease  at  once  inteiTupts  this  ;  hence, 
in  acute  cases,  paralysis  is  rapidly  devt^loped.  and  the  atrophy  succeeds 
it  after  ftu  interval.     In  chronic  lesions,  on  the  other  band,  the  changes 
tn  the  cells  ivnd  muscles  progress  so  slowly  that  tbe  weakness  and 
waiting  appear  to  come  on  together.     The  wastio?  may  even  seem  to 
pr^uide  the  weakness,  but  a  careful  exaniiniitio!i  will  show  that  power 
'■  defective  aa  soon  as  there  is  distinct  atrophy.     It  is  customary  to 
sejiarute  the  two  groups  by  terming  those  in  which  the  palsy  preo^es 
^''B'tiog,  " atrophic  spinal  paralysis;**  and  those  in  which  wasting  is 
■P^rently  simultaneous  with  weakness,  ''spinal  muscular  atrophy." 

The  atrophic  paralyses  are  due  to  an  acute  or  subacute  process  in 

^*'  anterior  comua      The  lesion  is  probably,  in  most  cases,  inflamma- 

^^*7  in  character,  a  cornual  myelitis, or  "polio-myelitis"  (Kussmaul). 

**  «ome  Ciises,  which  differ  chiefly  in  the  suddonnesa  of  the  onset, 

*•  proVable  that  tbe  les-on  is  haemorrhage  and  not  inflammation. 

Tlje  chronic  atrophies  are  due  to  a  alow  degeiit-ration  of  tbe  cells  and 

^'^'es.     Between  the  two  forms,  however,  we  meet  with  others  of  inter- 

.     ^^iate  course,  subacute  or  sul-chronic,  due  to  processes  of  correspond- 

^  character, — usually  iutlauunaliou,  interstitial  or  parouchymatuus. 


fii. 


■^^tXTB  AxECFnic  Paralysis;  Acute  Akteriob  Polio-mvelitis. 

(Infantile  Parahjsit ;  Eaeenlial  Paralysis  of  Children, 
^cute  atrophic  paralysis  is  a  disease  in  which  voluntary  power  is 
^*t  in  the  course  of  a  few  hours  or  days,  and  in  which  some  of  the 
^^^*  ulysod  muscles  undergo  rapid  wasting  while  others  recover.  The 
^^^et  of  the  paUy  is  often  preceded  or  accompanied  by  indications  of 
^^ueral  disttiibnnce.  The  muscles  which  waste  usually  remain  weak, 
^Od  contraction  of  their  oppuuentt  leads  to  permuueiit  distortion  of 
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the  paralysed  limbs.  Although  it  is  usually  a  form  of  acute  myelitis, 
its  characters  and  course  are  sulHoieutly  8|>e(;ial  to  tniike  its  Be{*arale 
conaiderution  desirable.  TLe  disease  is  the  most  common  form  of 
paralysis  in  young  cbildrei],  and  has  heuce  receivti'd  the  name  of 
'*  infantile  paralysis.*'  Before  anything  was  known  of  the  lesion  on 
■which  it  depends,  it  received  (from  Rilliet  and  Barthez)  the  unmean* 
ing  designation  of  the  **  essential  paralysis  of  children,"  a  term  that  is 
falling  into  nieriled  disuse.  The  spinal  lesion  was  first  demoUBtratcd 
by  Prevost  (1865),  and  soon  afterwards  by  Loidfhart  Clarke  and  by 
Charcot  anil  Joffroy.  Its  constancy  has  been  abundnntly  proved  by 
numerous  observations  during  the  last  twenty  years.  The  occurrence  of 
similar  svuiptouis  In  adults  was  noted  by  Vogt  (1858)  and  Ihichenne 
(1864). 

EnoLooT. — The  disease  occurs  at  all  ages,  but  is  ten  times  as 
frequent  in  the  first  decade  as  in  all  the  rest  of  life.  Il  i«. 
moreover,  especially  a  disease  of  later  infancy.  Of  the  cases  iu 
early  life,  three  fifths  occur  iu  th-^  first  three  years  of  life,  nearly 
one  fifth  in  each  year.  The  numbers  in  each  successive  year 
(of  116  cases  of  which  I  have  notes)  were  — in  the  first  21,  the 
secoud  21,  third  25,  fourth  9,  fifth  17.  sixth  4,  seventh  2,  eighth 
(),  uiutb  4.  Of  the  oises  that  begin  during  the  first  year,  nearly  all 
begin  in  tlie  second  six  months;  the  earliest  of  the  series  occurred  at 
four  months,  but  one  at  the  twelfc'Lh  day  is  described  by  Ducheime. 
The  friends  ufien  date  the  disease  from  birth,  but  there  is  no  real 
evidence  i>f  its  iutra-uU'rine  development.  After  childhood  it  ia 
moat  IVequeiit  between  ten  and  twenty,  and  very  rare  over  forty. 
Many  su[>|tu3ed  subacute  easeti  in  adults  have  been  examples  of 
muUipIu  neuritia.  In  childhood  the  tsvo  sexes  suifer  equally  (males 
59,  females  57),  but  after  ten  the  uutludy  is  practiwilly  confined  to  the 
male  sex.  The  inttueuee  of  heredity  is  small,  but  a  family  teudeuev 
to  Bufifer  may  now  and  then  be  traced  ;  two  and  even  three  brothers 
or  sisters  have  been  affected  (Seeligmuller,  Ac.).  One  of  my  own 
patients  had  a  sistiT,  and  another  two  cousins,  affected  with  the  same 
disease.  The  iuherited  tendency  may  be  indirect ;  of  a  patient  iu 
whom  the  disctLse  came  on  in  adult  life,  two  brothers  had  suffered  from 
hemiplegia,  and  an  uncle  from  paraplegia. 

The  disease  presents  a  remarkable  relation  to  season,  occurring  far 
more  frequently  iu  summer  than  in  \viiiter.  Sinkler,  who  first  called 
attention  to  the  fact,  found  that  tn  Philadelphia  four  fifths  of  the 
cases  commenced  iu  the  five  hot  mouths,  May  to  September,  In  this 
country  the  relation  is  equiilly  apparent;  three  quarters  of  the  cases 
occur  during  the  hottest  third  of  the  year,  June  to  September.  The 
distribution  of  71  cases  was  as  fullowa  :  One  occurred  in  each  of  the 
first  five  mtmths  ;  in  June,  11  ;  July,  13  ;  Aug.,  13  ;  Sept.,  15  ;  Oct.,  6  ; 
Nov.,  2;  Dec.  5.  In  luany  oases,  the  weather  was  very  hot  at  the 
time;  in  some,  however,  the  disease  came  on  in  cooler  weather  after 
a  hot  period.     It  would,  therefore,  seem  that  the  heat  generally  acta 
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A  remote   cause,   and   is   only    occaaioually    concerned    directlr 

(he  exciting  mecliauism.     The  fact  is  the  more  important  bocauBc 

Id  hns  long  been  regarded  as  the  most  poU«iit  exciting  cause.     That 

posure  to  cnli  is  an  oeoiiaiontilcianseisfiertiin,  although  the  number 

cdses  in  which  it  can  Ue  traced  is  not  large;  and  it  is  usually  a 

and  not  a  local  exposure,  and  has  not  often  been  imnuuliately 

!ded   by  exposure  to  heat.     Exceptions  are  chiefly  met  with  in 

Thus  one  patient,  aged  sixteen,  -when  perspiring  from  a  long 

le  after  the  houtida  on  a  hot  day  in  September,  lay  do\Tn  on  a  sofa 

ith  an  open  trindow  from  which  a  draught  blew  on  his  bock. 

•Two  days  afterwards  the  first  symptoms  conimonced.     1  have  twice 

Icaown  the  disease  to  bu  due  to  sitting  on  damp  grass.     Two  or  three 

daji  is  the  interval  which   usually  ehipses  between  the  exposure  to 

BCtild  and  the  onsft  of  the  symptoina,  but  great  variations  aru  met 

^•fjlh,  and  the  constitutional  disturbance  may  commence  wilUiu  twenty- 

f«ur  hours  of  the  exposure. 
^m  Orcr-exertton  in  walking  seems  occasionally  to  aid  in  exciting 
^■t.lw  disease  ;  in  some  cases  the  child  has  walked  far  more  than 
^■M.proper  the  day  before  the  unset,  and  iu  others  habitual  over- 
^BWion  has  been  permitted.  A  tntuinatic  influence,  such  a^  a  fall, 
^ecuiuaally  precedes  the  ODsot  in  suob  a  way  as  to  make  its  iuflueuce 

tprob&hle.  Thus,  in  ^iie  severe  case,  a  boy  eight  years  old  was  thrown 
<"^tbe  }iead  of  a  donkey,  and  the  onset  occurred  five  days  afterwards. 
In  moat  cases  the  fall  has  produced  no  immedinte  sympiomR,  and  has 
perhaps  acted  generally  rather  than  locally.  Thus  a  girl  of  four  fell 
off  A  chair,  striking  her  bead,  and  was  stunned  for  a  moment ;  two 
•^Ji  later  she  was  sick  and  feverish;  the  temperature  (101'')  con- 
**oued  mised  till  the  sixth  day.  when  general  loss  of  power  was  found, 
•oO  the  residual  state  was  atrophic  palsy  of  lx>th  legs  and  the  right 
oeltoid.  The  eases  following  falls  and  over-exertion  present  the  same 
-Ution  to  aeaaon  as  do  the  rest. 

There  is  no  proof  of  any  relation  between  the  disease  and  the 
*88  of  dentition.  The  period  of  dentition  coincides  with  the 
ipid  functional  development  of  the  nervous  system  which  succeeds 
structural  development  iu  the  first  few  months  of  life.  Moreover, 
"'period  is  often  one  of  deterioration  of  health,  in  consequence  of 
^'inges  of  diet  and  other  causes.  The  disease  occurs  before  and 
ler  the  period  of  teething,  and  it  exhibits  no  increase  in  frequency 
the  periled  of  the  second  dentition. 

Many  children  are  perfectly   well  at  the  time  when  the  disease 

irs.     A  few  are  in  conspicuously  defective  health.     Thus  in  one 

the  child  had  been  rendered  feeble  by  long-continued  diarrhoea. 

^have  only  once  seen  the  disease  in  the  subject  of  inherited  syphilis. 

B  baa  been  thought  to  be  occasioniilly  secondary  to  acute  febrile 

^VVeasesy  but  the  frequency  of  the  relation  has  beeu  unquestionably 

^trrated  ;  in  some  8Up[KJ8ed  eases  in  adults  there  has  been  multiple 

tits  only,  and  in  childreu  initial  general  disturbance  is  constantly 
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niistakon  for  an  independent  gpneral  diseasp,  and  tlie  opinion  is  often 
maintained  aftor  the  discovery  of  the  paraWsis,  which  is  then  »up- 
posed  to  bo  of  secondary  oritjin.  Thus  in  one  case  initial  pyrexia, 
lieadache,  and  vomiting  were  supposed  to  indicate  scarlet  fever. 
Paralysis  of  all  fonr  limbs  came  on,  with  difficulty  in  8wallowinj;,aod 
the  latter  was  supposed  to  render  certain  the  dia^osis  of  scarlet 
fever,  although  there  was  no  sore  throat  or  rash.  In  older  children 
and  a-lulta  the  disease  ia  often  thonght  to  be  secondary  fco  rbennialic 
fever,  in  consequence  of  the  rheumatoid  character  of  the  painn.  The 
error  is  the  more  likely  to  occur  if  the  symptoms  follow  exposure  to 
cold.  It  is  conoeivabb'  that  catarrhal  affections  may  be  produced  by 
the  exposure  to  cobi  that  itidurea  the  disease;  but  of  the  116  ciuefl 
referred  to  above,  not  one  was  related  to  any  acute  specific  disease, 
or  to  rheumatic  fever.  Chronic  alcoholism  has  been  thought  to  be 
ft  cause  in  adults,  but  it  is  probable  that  most  cases  supposed  to  be 
due  to  this  influence  have  been  instances  of  multiple  neuritis. 

Symptoms. — The  general  characters  of  the  symptoms  have  been 
already  mentioned — an  acute  onset,  often  with  constitutional  disturb- 
ance ;  paralysis,  at  first  wide-spread,  afterwards  passing  away,  except 
from  a  region  in  which  the  muscles  rapidly  atrophy,  and  in  which, 
although  partial  recovery  may  occur,  more  or  less  weakness  and  wasting 
persist. 

The  general  disturbance,  which  is  apparently  due  to  a  morbid 
blood- state,  may  be  severe  or  slight.  In  most  cases  there  is  pyrexia, 
with  its  usual  accompaninieuts,  headache,  [trostrutiun,  loss  of  appe- 
tite, restlessness.  Vomiting  is  very  common,  and  often  causes  the 
illness  to  be  mistaken  for  stomach  disturbance.  Oc(*asionally  there 
is  also  diarrhoea.  In  children,  vomiting  is  very  oommoD,  and  gene- 
rally causes  the  illness  to  be  mistaken  for  simple  stomach  disturb- 
ance. These  symptoms  of  general  disturbance  usually  last  for  a 
few  days,  sometimes  for  only  a  ft.'w  hours,  and  they  are  occiisionally, 
but  not  of  ten,  absent.  The  "pnUy  develops  in  most  cases  in  the  conrso 
of  this  disturbance.  A  common  history  is  for  a  child  to  seem  ill 
and  feverish,  to  be  put  to  bed,  and  the  next  morning  to  be  found  to 
have  lust  power.  In  other  cases  the  febrile  disturbaiioo  lasts  for 
several  days  before  the  paralysis  comes  on.  But  the  relation  of  the 
gtmeral  disturbanco  Lo  the  onsot  of  the  paralysis  presents  great 
variations,  which  appear  (from  a  comparison  of  cases)  to  bo  indepcn* 
dent  of  any  variations  in,  or  special  features  of,  the  spinal  symptoms. 
The  constitutional  symptoms  occasionally  succeed  the  onset.  Thus 
a  child,  well  one  day,  was  found  next  morning  to  have  both  l<*ga 
paralysed  and  was  feverish  and  sick;  the  general  disturbance  con- 
tinued for  a  week.  The  elevation  of  temperature  is  usually  moderate 
in  degree;  an  eiaraple  of  its  character,  in  what  may  he  regarded  as 
a  fairly  typical  case,  is  that  of  a  child  whose  temperature  on  the 
second  day  of  illness  was  101-2*';  on  the  third,  101";  the  fourth  (on 
which  the  palsy  developed;^  100°;   the  fifth,  £)9-5^;  the   sixth,  98^. 
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Tt  19  usually,  as  ia  this  case,  hij^'best  at  the  oommenc^inGnt,  and 
ifttwlimeu  rettcbes  103°,  104^  or  oven  iu  rare  custja  105°.  The 
coastUuttoaal  svinptutns  are  present  in  nioHt  of  tbo  cases  in  wbicb  a 
Ull  apf«?arB  to  excite  the  disea*)**, uikI  art*  of  thy  usual  character;  tber 
v«a.K  Miarke<l  iu  the  cabes  tbat  ap|>ear  to  be  spuutaacoua  aa  iu  tbo&o 
that  fellow  exposure  to  cold. 

CoiivuUions  occasionally  attend  the  ouset,  chiefly  in  Touug  children. 

Intoino  instances,  moreover,  tbe  initial  syiuptoms  are  those  of  severe 

(«r«br.il  diaturbauce.     Tlius  one  t-hild  had  repented  geiionil  couvul- 

kWQs  during  30  huurs.  aud  af  terwanJs  was  in  a  slate  of  deep  coma  for 

tS  hours,    the    temp-rature   at   the   onset   being   105°.      This  was 

ia'.i:eeflcd  by  slighter  pyrexia  auJ  i<i*ostration  for  three  weeks,  and  it 

wu»  only  at  the  end  of  that  time  that  fjeneral  loss  of  powiT  was 

loundto  have  come  on.     Ttie  arms  refroTered,  but  atrophic  palsy  pLT- 

tiitcd  in  the  le^s.     In  another  case,  a  child  of  ueven  months  became 

illffetfrile  (102  8°)  and  couiatoae  with  pin-point  pupils;  it  remained 

iniluit  fitat**  for  f<mr  or  five  days,  and  then  pradnally  recovered,  but 

»ilh  general   powerlesaneas,  rigidity  of   tbe  leijs,  aud  tenderness  of 

3eg8  and  ba<:lc.     The  rigidity  and  pain   passed  away,  but  the  right 

ilwltoid  and,  to  a  less  degree,  the  biceps  and  triceps  and  the  wbole  of 

the  right    leg   remained    paralysed,    and    presented    characteristic 

atrophy.     In  adults  tbore  is  sometimes  marked  somnolence  l>e fore  tbe 

i^ESft,  and  occasionally  slight  ccrt-bral  symptoms,  such  as  diplopia, 

(nd<lineas,  or  (very  seldom)  deliriuui.     A  medical  student  found,  one 

^•Ji  that  he  saw  double;  on  the  next  diiy  he  felt  giddy,  and  beciime 

weriah  (102°)  ;    he  slept  for  forty-eiglit  hnurs,  und  on  the  fourth 

^y  fonnd  his  right  arm  was  weak;   atrophy   of    the  deltoid,  &c., 

'oMowed,       The  cerebral    symjftoms    always    pass    away    together 

*'th  tbe  indications  of  general  disturbance,  and  bouce  are  probably 

"^e  lo  the  blood-state.     In  rare  cases,  the  onset  is  accompanied  by 

'.^mptoma   of    slight   transient   spiual    meningitis,    which    mu^t    Ik) 

^^^IPirtled  aa  a  coineiJent  effect  of  the  cause,  since  there  is  no  evidence 

W  th&»e  cases  that  tbe  myelitis  reaches  the  surface  of  the  cord,  and 

^"ft  nif'mbranes  may   be  apparently  affected  airly.      Thus  a  child, 

**fler  being  feverish  and  vomitiug  for  two  days,  became  universally 

'*jid,  so   thirt  strychuiue  poisoning  was  thought  of.     The  rigidity 

away  two  days  later,  when  the  right  arm  and  leg  were  found 

paraly^jcd.     Another  child  presented  all  the  symptoms  of  spinal 

:T]«ningiti3  a  week  afU'r  the  onset  of  panUysi-j  of  tbe  arm,  and  as  they 

off  tbe  leg  also  wiia  found  affected.     When  the  gt»nenil  illness 

pere,  the  paralysis  is  often  not  discovered  for  some  tJrae,  e8[>ecially 

a  child  ;  the  immobility  of  paralysis  is  often  mistaken  for  the  inertia 

'of  prostration. 

In  older  children  and  adults,  another  common  initial  symptom  ii 

Rbe  p:iin  already  mentioned,  sometimes  referred  to  the  muscles,  some- 
ime*  to  the  limbs  generally,  occasionally  to  the  course  of  the  nerves. 
It  14  of  Ion  absent,  but  may  be  very  sevoic  and  accompanied  by  oxtrome 
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ieaderness  of  the  limbs.  lu  such  cases  tlie  pain  may  be  supposed  U 
be  in  the  joints,  because  it  is  produced  by  niuviujy  them,  vrhen  it  is 
realty  in  the  nerves,  which  aro  mechanically  disturbed  by  the  mor*- 
niGut  of  the  joinrs.  Id  these  cases  there  is  neuritis,  which  may  come 
ou  at  the  same  time  as  the  palsy,  although  iudepeudout  of  it.  Pain 
mivy  be  folt  also  in  the  back.  In  character  it  is  dull  and  aching.  It 
may  be  severe,  especially  when  there  are  symptoms  of  ajiinal  meningitis. 
Instead  of  being  iniiiul,  the  pain  may  snceecd  the  onset  of  paralysisr 
and  it  occasionally  continues  fur  several  weeks,  especially  when  seated 
in  the  nerre-truuka.  In  cases  of  parulysis  of  the  thighs  there  is  some- 
timcH  persistent  pain  on  movemout  at  one  hip  or  groin,  the  cause 
of  which  is  not  rlcur.  Tirri^ling  or  forniiculion  in  the  limbs  may 
be  described  by  older  patients. 

The  paralysis  is  almost  always  rapidly  developed.  It  varies  much 
in  its  initial  »*ange.  Only  part  of  a  limb  may  be  affected,  or  there 
may  be  niiivcrs.il  loss  of  power  ;  but  in  the  niujority  of  cas^-s  the  ]>aTa- 
ly»ia  is  intermediate  between  these  extremes.  Two  or  three  limlm are 
affected — both  arms,  both  legs,  or  the  legs  and  one  arm.  When  all 
four  litubs  are  paralysed  the  neck-muscles  also  may  be  weak,  and  even 
swallowing  may  be  impaired.  The  other  muscles  supplied  by  the 
cranial  nerves  escape,  as  a  rule,  and  the  sphincters  are  UDaffect<?d. 
Occasionally  there  ii  incontinence  of  urine,  chiefly  in  severe  cases,  and 
it  may  then  last  a  lonj^  time.  For  instance,  a  child  aged  two  and  a 
half  years  woke  up  one  morning  with  headache,  fever,  and  weaknett 
of  the  legs,  which  rapidly  intreased  to  complete  p.^raly sis.  Pour  days 
later  the  arms  also  beujime  weak,  and  in  a  day  or  two  more  the  urine 
esciiped  involuntarily.  The  arms  l>egan  to  recover  in  six  weeks,  and 
were  well  in  six  months;  both  legs  wasted  and  remained  permanently 
paralysed  ;  the  incoutinence  of  urine  lasted  for  a  year.  In  another 
case,  with  incontinence  for  a  few  weeks,  the  residual  palsy  was  in  the 
lower  legs.  As  in  these  instancM*s.  the  Sj'mptom  is  met  with  chiefly 
when  the  lumbar  region  is  diseased. 

The  paralysis  may  commence  in  one  limb  and  quickly  spread, 
reaching  its  maximum  extent  in  a  few  hours  to  a  few  days,  but 
very  often  the  actual  onset  is  so  rapid  or  so  escapes  carefxil  observa- 
tion in  consC'iuenoe  of  the  general  illness  that  all  the  parts  first 
affected  are  found  to  be  jmralysed  when  it  is  discovered.  Occasion- 
ally the  onset  is  iu  two  distinct  stages,  separated  by  a  few  days  ;  now 
and  thin  the  loss  of  power  develops  slowly  iu  the  course  of  one  or 
even  two  weeks,  in  cases  that  must  be  regarded  as  "  subacute,"  but 
do  not  differ  in  other  respects  from  the  ordinary  form.  Examples  of 
the  common  onset  have  heen  alrciMly  giveti ;  as  another  may  be  men- 
tioned the  case  of  a  boy,  aged  a  year  and  four  months,  who  one  day 
eeeiued  ill,  was  sick,  and  was  put  to  bed.  The  next  day  he  could  scarcely 
stand  alone  ;  on  the  following  day  he  could  neither  move  the  legs  nor 
■it  up  in  bed.  In  al)out  ten  days  the  left  leg  began  to  improve,  but 
there  was  enduring  paralysis  and  waating  uf  the  whole  of  the  light. 
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rer  part  of  the  left,  leg.     In  another  case,  a  cLild  seenied 

tept  in  bed  for  five  davB ;  on  the  third  day  it  was  noticed 

arm  was  not  moved  bo  much  aa  the  right,  and  bv  the 

arm  waa  quite   powerh^ss ;  at  the  end  of  a  forfuight 

commeneoil.      In  the  adult,  the  mode  of  onset  presents 

ixne  charaetera.      A  lady,  twenty-five  years  of  ape.  sat 

le  time  on  wet  f^asa.     Two  days  later  general  rheumatic 

i,  ^erj  severe  in  the  legs  on  the  following  day,  and  the 

Liielly  weak.     In  the  course  of  the  next  forty-eight 

la  also  became  feelile,  and  at  the  endof  a  week  she  could 

her  arms,  and  her  legs  were  absolutely  paralysed.      In 

Lproveuieut  commen<-ed,  first  in  the  arms  and  then  in 

it  the  hip-  and  thigh-muscles  remained  paralysed  and 

JBometimea  seen  similar  m  other  respects  to  those  now 
(ration,  but  in  which  the   paralysis  comes  on  suddenly, 

general  disturbance.  Thus  a  child,  aged  two,  was 
vhen  he  suddeuly  could  not  stand,  and  foil  down 
»tfa  legs  were    powerless.      Slow    improvement   fol- 

left  leg,  and  wasting  in  the  right.  The  suddeune^ts 
\  makes  it  probable  that  the  lesion  is  htemorrhage.  und 
liuflammatiou.  Spinal  hsemorrhage  is  known  to  occu* 
phood.  Hence,  while  yfv  must  class  these  with  the  otfae 
ifttropbies,  we  are  not  justified  in  regarding  them  as  cases 
litia,  since  we  do  not  know  whether  the  haemorrhage  ip 
Icummencing  inflammation  or  is  primary.  It  is  probable 
|ft  even  a  primary  extravasation  into  the  grey  matter  ib 
Une  causes  th^it  give  rise  to  inUamruiLtiou,  because  the  two 
toccur  under  the  same  general  conditions  of  onset,  and 
^not  be  separated.  Moreover,  couatiiutional  disturb- 
[often  absent  in  cases  of  actually  sudden  onset  tban  in 
IKgh  it  is  sometimes  considemblc.  Thus  a  child  had  b^'ci 
peks,  when,  being  able  to  walk  about,  it  suddenly  fell  to 
[the  left  leg  was  found  powerlcBS,  and  the  ri'^ht  weak. 
■  that  a  sudden  onset  is  more  frequent  than  is  suggehied 
f  that  can  be  ascertained,  since  the  palsy  often  comes 
Id  night  or  during  rest ;    for   instance,  in  one  case  a 

a  chair   for   an  hour,  when    the   left   leg   waa   found 


•of  sudden  onset  the  initial  palsy  is  universal,  and  in 

ie  following  it  is  proluilde  that  a  limited  haemorrhage 

d    region  catisses   ntpiii    pressure  on   all    the   adjacent 

I ich  afterward H  recover  from  the  eff<!CtH  of  the  pressure. 

I  geventeen.  suddenly  felt  tingling  in  the  left  hand,     lu 

the  whole  arm  was  powerless,  and  then  the  right  arm 

rsed.      She  had  a  stiauge  seuBali<m  at  tlio  back  of  the 

Lt  upstairs  ;  as  bhe  was  going  up,  her  lug6  became  weak, 
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first  the  loft  acd  tben  tbe  right      In  less  than  half  an  hour  froffl  ths^ 


of  tbe  iirut 


there 


was  absolute  universal  porai/sis,  witi 
difficulty  iu  breathiug  and  in  swiillowing.  Iiuprovemeiut  (in  tk 
opposite  order  to  the  ouset)  commenued  the  same  evening  and  wu 
complete  in  about  six  woeks,  with  the  exceptiou  of  the  ujusc'les  of  tlio 
left  forearm  and  himd,  which  rapidly  wasted  und  witc  permaaeutlr 
paralysed  and  atrupbicd.  Auotber  girl,  while  walkiug  across  a  mad. 
suddenly  felt  a  "  sort  of  shock  "  as  if  someone  had  given  ber  a  knock 
between  the  shoulders.  She  beciLmo  giddy,  and  instantly  felt  tingling 
m  botli  arms,  e8j>ecially  iu  tlie  right,  which  becamo  weak  before  sbe 
had  got  to  tbe  other  side  of  tbe  road.  Ultimately  tbe  arms  rouoTcroJ, 
but  ptrmancut  paralysis  and  wasting  of  tbe  intrinsic  muscles  olettcb 
bund  wor»>  left. 

The  initial  loss  of  power  is  as  a  rule  far  more  extensive  and  severe 
tbau  the  permanent  affection  ;  in  a  small  numlier  of  cases  tbr 
two  correHpond,  But  the  extent  of  the  early  palsy,  that  of  \ix 
enduring  atrophy,  and  tbe  relation  between  tbe  two,  vary  extremtflT, 
BO  that  no  general  or  even  common  laws  can  be  discovered.  Indwd, 
in  all  features  of  the  disease  variability  prevails  to  such  an  cxttn'^ 
as  to  baffle  attempts  to  describe  them  in  general  terms,  and  a  better 
conception  of  the  malady  can  be  gained  from  such  illustrative  instikoct^ 
as  are  here  given,  than  from  general  descriptions.  One  general  ftut 
is  unfortunately  true  of  almost  all  cases,  namely,  that  the  palsy 
scarcely  ever  passes  away  entirely,  and  that  whtre  wasting  oocurb, 
wasting  remains. 

After  tbe  paralysis  has  reached  its  height  and  ceased  to  Lucrea:)<ior 
spread,  whether  the  point  is  attained  suddenly  or  rapidly  or  slowly* 
it  remains  statiouiiry  for  a  time,  which  varies  from  a  few  days  to  fti^K 
weeks,  and  theu  lessens.  Tbe  improveuieut  occurs  first  in  the  purLS 
List  affected,  and  gradually  sj^reaJs  until,  usually  at  the  eod 
from  one  to  three  months,  all  parts  have  recovered  except  those  wh* 
are  to  be  piTnianently  affi  ctccl.  In  tbeaO  the  muscles  are  toneless 
flaccid  from  the  first,  and  in  two  or  three  weeks  there  is  distinct  wast- 
ing, wliith  rapidly  increases,  until  the  shape  of  the  limb  is  cbaDg«l, 
and,  in  extreme  cases,  scarcely  any  of  the  volume  of  the  muscle  can 
ultimately  be  detected.  In  fat  children  tbe  ap|>earance  of  the  liw^' 
may  be  less  altertid,  and  it  seems  that,  in  some  of  the^ie,  an  inten^iti'^' 
growth  of  fat  makes  up  for  the  ditiiinution  of  muscular  tissue.  ^^ 
older  children  and  adults  the  muscles  are  often  tender  to  the  toucb 
during  the  process  of  wasting. 

When  the  atrophy  is  distinct  the  muscles  no  longer  contract  t*» 
faradism,  and,  if  tbe  motor  nerves  are  tested,  they  also  will  be  foBiu 
to  have  lost  irritability.  The  change  de|>ends  on  degeneration 
the  nerves,  and  the  muscles  usually  present  the  "  degenecati' 
reaction''  in  its  characteristic  form.  The  loss  of  farudic  irritabililT 
distinct,  in  severe  cases,  as  early  as  the  end  of  the  first  week.  aD(l^<ri 
by  the  fifth  ur  sixth  day.     Iu  a  [)atieut,  for  instance,  who  is  utiivei 
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pparentljf  uniformly,  pa-ralyspd,  one  or  tnore  groups  of  muscles 
m»T  he  found  to  have  lost  irritability,  and  in  these  we  know  that  thet-e 
ill  be  lasting  pamlysis  and  wasting,  while  the  othei  parts  will  recover. 
InaseTerecdse,  in  which  tho  muscles  most  affected  atrophy  completely, 
ihe  losA  of  faradic  irritjibility  may  be  permanent.  The  voltiUc  irritiu 
bilitj  remains,  increased  in  degree,  for  two.  three,  four,  or  six  months, 
lliea  slowly  falls,  as  the  muscular  fibres  themselves  degenerate,  and 
ultiamtely,  at  the  end  of  one  or  two  years,  it  disappears.  It  may, 
bowever,  persist  for  a  long  time,  if  the  fibres  are  stimulated  by  elec- 
triciU, — even  for  three  or  four  years,  although  the  pai-alysis  remains 
mUolute.  In  rare  cases,  electrical  irritability  t^uickly  disappears,  even 
to  the  voltaic  current,  from  the  destructive  degeneration  of  the 
nuMiular  fibres.  More  commonly,  after  six  or  twelve  mouths,  some 
liradic  irritability  returns.  It  may  be  slight,  due  to  the  recovery  of 
afew  fibres,  inhuffieient  in  number  to  restore  any  bulk  or  power,  but 
theurw  fibres  which  recover  do  so  perfectly,  so  that  the  imtability 
becomes  normal  in  degree,  although  the  contraction  which  can  be  thus 
pfx»(iuced  is  very  alight  in  amount.  In  other  cases  considerable 
recovery  occurs,  so  that  some  power  and  volume  are  regained, 
^(buu^h  thi;  muscles  remain  below  the  normal  size.  Iii  tho  muscles 
»hich  are  weak  but  do  not  waste  there  is  no  degenerative  reactiou, 
Ji'though  there  may  be  slight  diminutiou  of  excitability  to  each 
■^ttrrent. 

The  paralysis,  as  a  rule,  is  motor  only.  Sensation  is  impaired  only 
***  citremely  rare  cases  (about  1  in  50),  in  which  inflammation  in  the 
*Ujabar  n^gion  is  so  intense  as  temporarily  to  impair  all  the  conduct- 
igfotictions  of  the  cord.  Thus,  in  a  girl  aged  five,  in  whom  the 
ueut  state  was  a  symmetrical  atrophy  of  all  tho  muscles 
tbe  knees,  with  a  slighter  affection  of  the  thigh-uiusclcs  and 
flexors  of  the  hips,  the  initial  general  loss  of  power  in  the  legs  was 
^-^^omjianied,  for  a  few  days,  by  complete  loss  of  sensation  below  the 
*^ee«.  In  the  similar  but  more  severe  case  of  a  boy,  aged  four,  in 
^hom  the  lasting  palty  was  general  throughout  both  legs,  the  anaes- 
^ietia  continued  for  two  months.  When  sensation  is  lost  there  is 
^ways  incontinence  of  urine. 

Rvfiex  action  is  necessarily  lost  in  the  parts  related  to  the  affected 
Muscles.  Tbut  from  the  ukia  in  at  first  lost  where  there  is  weakness, 
\jul  it  returns  with  or  soon  after  the  recovery  of  power  in  the  less 
affeciod  parts.  Where  there  is  persistent  paralysis  it  remains  abseni. 
be  rayotatic  irritability  is  lost  in  the  same  or  even  greater  degree. 
or  instance,  no  knee-jerk  can  be  obtuiued  if  the  extensors  of  the 
knee  are  affected  even  in  slight  degree.  The  loss  depends  on  the 
Qterruption  of  the  muscle-reflex  centre  by  the  disease  in  the  grey 
iter.  In  rare  cases  of  severe  cervical  polio-myelilis,  the  iiffiam- 
tion  spreads  beyond  the  grey  matter  to  tbe  lateral  white  columns; 
there  is  wasting  of  the  arms,  but  puralyHis  without  wasting  in  the 
legs,  and   in   the  latter  the  myotatic  irritability    amy   be  iucreased 
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above  the  normuil,  bo  that  tie  foot-donus  mar  be  obiaiucd.  In  tk 
course  of  a  few  mooths,  however,  the  condition  of  the  Legs  become 
Dornial. 

A  common  effect  of  the  disease  is  to  retard  the  growth  of  the  bou« 
in  the  affected  iitub.  bo  that  this  gradually  becomes  shorter  than  iti^ 
fellow,  and  the  diffcreuce  in  size  iucreasos  with  the  amount  of  gen«nl 
^rowtb.  Hence,  it  is  greater,  the  younger  the  patient  at  the  onsflof 
the  disease.  If  one  part  of  a  limb  is  more  affected  than  another,  tbe 
(Msrresponding  bone  suffers  most  in  growth.  The  effect  is  eometinut 
coDBiderable,  when  the  atrophy  is  slight.  Seehgmuller  haii  deHcribed 
the  opposite  effect — an  actual  elongation  of  the  Lones,  altrituWil 
to  the  fact  that  the  growing  epiphyttos  suffer  traction  instead  of  tho 
normiil  compression. 

Those  joints  that  depend  for  their  support  on  tendons  which  pau 
over  them  become  lax  when  the  muscles  are  paralysed,  and  \ha 
articular  surfaces  may  be  no  longer  kept  together.  Thus  wheu  tba 
deltoid  is  w;isted»  tiie  head  of  the  humerus  may  fall  out  of  the  glenoid 
cavity.  The  head  of  the  femur  may  fall  from  its  proj^er  position  in 
the  acetabulum,  and  actual  luxation  may  occur  when  the  parttlyuiiof 
the  muscles  ie  unequal,  find  the  le:i8  affected  unopposed  mu»cli?B 
undergo  the  secondary  contracture  immediately  to  be  described- 
That  of  the  abductors  and  rotators  may  cause  infra-pubic  dialocatiL>a«j 
and  that  of  the  adductors  iliuc  dislocation.* 

During  tho  chronic  stage  of  the  disease  there  is  great  tendeocj 
the  occurrence  of  permauent  sUortoniug  of  muscles,  with  consequent 
displacement  of  the  parts  to  which  they  are  attached.  Gravv  d« 
formities  are  thus  produced.  It  occurs  only  when  the  several  musd 
acting  on  a  joint  aro  unequally  paralysed  ;  the  less  affected  njuw'lc* 
are  no  longer  subject  to  the  normal  extension  hy  ibeir  opponents,  an <* 
hence  gradually  become  contracled,  and  the  contraction  is  fixvd  by 
tissue  changes  in  them,  so  that  th«  y  cannot  be  passively  exttfuJtil' 
It  may  occur  in  muscles  which  are  unaffected,  and  it  is  uocertaiiib(>^ 
far  it  is  favoured  by  a  slight  degree  of  paralysis.  Posture  also  t^^^ 
the  productiou  of  these  uiuscuUr  coutrsclions,  and  so  also  in  ibeciiAe 
of  the  foitt  does  the  relative  Hhortening  of  the  limb. 

Bedsores  are  almost  unknown,  even  in  the  acme  sUigc  of  the  diaeft^e. 
A  sli^'ht  lofiil  elevation  of  temperature  in  the  most  affected  parts U** 
been  observed  in  the  early  stage,  but  subsequently  the  affected  linflb 
is  colder  than  the  other.  Tbis  is  due,  in  part  at  least,  to  the  w*"' 
of  the  aid  to  the  circulation  whioh  is,  in  health,  supplied  hj  tit" 
muscular  action. 

The  persistent  paralysis  may  occupy  the  whole  or  part  of  one  ^j 
more  limbs.  The  legs  suffer  three  times  as  frequently  as  the  arm*! 
the  respective  percentage  being  21  and  t»8.  It  is  less  frequent  forM»* 
loffs  or  for  one  arm  to  suffer,  and  still  nvrer  combinations  are  those  *^ 
both  legs  and  one  arm,  of  Ixttb  arms,  of  the  arm  on  one  side  and  tw 
*  y«>e  KHrcwskt,  *  JLrcUiv  f.  klin.  Chir.,'  Bd.  xxxTli 
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ther,  while  the  rarest  of  all  is  the  affection  of  leg  and  arm 
side.  The  limbs  on  the  left  side  of  the  body  are  more 
nently  affeeled  than  those  od  the  right;  the  difference  is 
the  leg  than  id  the  arm.  The  left  leg  is  paralysed  aloae 
ten  as  tbe  ri^ht. 

e  [Aralysia  of  a  limb  is  incomplete,  the  p;i.rt  inrol red  varies 

threat  cases,  and  as  diiferent  parts  of  two  or  more  limbs 

ted,  tbe  corabinatious  of  palsy  which  result  are  eitrouiely 

The  grouping  ot  adjacent  muscles  is  sometimes  distinctly  that 

pual  association ;  often  it  is  random ;   but  the  moat  frequent 

is  to  have  an  irregular  affection  of  the  muscles  that  are 

in  the  centre.     Wbile  the  grouping  is   that  of  function, 

te  muscles  are  only  slightly  affected,  and  others  suffer  with 

are  not  functionally  associated.     In  the  legs,  the  paralysis, 

^▼ere   and   fortunately    very   rare  cases,  may  be  absolute, 

all  the  muscles  of  both  limbs.     Usually  it  is  partial,  and 

Luscles  below  the  knee  suffer  more  often  than  those  above 

the  knee.     The  calf-muscles 
are    affecteJ  less  frequently 
^Ciiiir^^^*^  or  in  less  degree   than    the 

'  jK^  muscles  tn  front  of  the  tibia 

or  I  ho  pLTonei.  Hence  talipes 
i'quiiius  is  a  common  defor- 
mity, and  its  occurrence    is 


iSI 


.Old  -M,  .,.  i  •■  -;.  !■  ..  I.  t;.Iy«iB. 
;tu  in  tbe  rieht  leg  Irom  pim- 
sntcrinr  tHual ;  I.    viiraa  ill  tb« 

:{Hfcnlj»«  of  the  poroiioi. 


Fro.  100.— Atropine  spinnl  para- 
\yB\*,  Hffecting^  i'1iii-l1y  the  calf- 
mu«cloti,  with  reuniting  contrai'- 
tion  of  tbe  flexors  of  th«  foot| 
caufti^^;  t«lipei  calmneni. 


the  shortening  of  the  Hmb,  in  consequence  of  which   the 
be  extended   to   bring  the  ball  to  the  ground.      Either 
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the  tibialis  anticus  or  the  peronei  may  he  more  affected,  with  the 
result,  in  the  former  ca«e,  of  talipe*  valgus,  in  the  latter  of  t.tU{>cs 
Tarus.  Id  the  case  sbowu  in  Fig.  108  the  peronei  bare  suffered  most 
in  tbe  left  leg  aud  le:ist  in  tbe  right,  producing  au  uusymiuetrical  but 
curreapoadiug  distortion  of  the  feet.     This  affords  an  UlustnitioD  of 

another  fact,  namely,  that  wheu  there  is 
a  partial  affection  of  botli  legs  the  paiu- 
lysitt  may  be  unaymmcirical  in  the  two. 
Much  less  commonly  tbe  calf-muficles 
suffer  more  than  the  others,  and  there 
n^uhs  tali])ea  calcuneiis,  as  in  the  cases 
shown  in  Fig.  "109,  and  the  intrioflio 
muscles  of  tbe  foot  often  suffer  with 
those  of  the  leg.  In  the  thigh,  ihe  ei- 
tensors  of  the  knee  are  affected  more 
frequently  than  the  flexors,  and  hence 
flexor  contraction  is  rery  common,  and 
may  even  cause  subluxation  of  the  joiut. 
The  flexors  of  tbe  hip  often  suffer, 
generally  wiib  the  ext4ins.>rs  of  the  knee. 
Less  commonly  the  glutei  are  iorolved, 
but  nevtr  alone. 

In  the  arm,  almost  all  the  muscles  Are 
sometimes  affected,  an  in  tht>  case  shown 
in  Fig  110,  bnt  all  are  seldom  entirely 
paralysed.  The  intriasic  muscles  of  the 
baud  often  suffer:  either  the  thenar 
muscles  or  the  inturossei  may  be  most 
damaged.  An  instance  of  stioh  |^ra- 
lysis  of  the  interossei  is  shown  in 
Fig.  111.  The  forearm  muscles  are 
frequently  affected,  but  the  supinators 
may  escape  when  tbe  other  muscles  are 
involved.  The  deltoid  suffers  more  fre- 
quently tbiiit  any  other  siugle  muscle  of 
the  arm.  It  may  be  paralysed  alone  or  in 
MBooiatioD  with  other  muscles;  occasionally  the  deltoid,  supra-  and 


FlO.  110, — Atrophic  •pinul  pam- 
l>-ti»,  infatitile  forin.  WnBliiii; 
of  ftil  thti  luusolra  of  ibo  Ivft 
ftrni  from  the  deltoid  ilown- 
wardi,  ftt'd  of  tbe  right  fter- 
x»tiu  magiiuB. 


FiO.  111. — Atraphle  spinal  panlvtis  {Bilnlt  form)  affecting  the  interoMfli 
and  tbeuar  musclei,  nud  also  ike  deltoid. 
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ifm-spiuatus,  biceps,  aud  supinators  are  all  involved  in  the  *'  upper 

^rmtvpe*'  of  palsy  of  Erb*   (see  p.  91).     But   otlier  inusulea  thau 

^liftM  Dflay  be  associated  with  the  deltoid.     The  irregularity  of  the 

g-Trtupmg  is  shown  by   the  fact  that  the  triceps  is  often  affected  with 

vlie^  muscles.     In  the  case  shown  in  Fig.  Ill  the  deltuid  aud  intrinsic 

vBUicles  of  the  hand  were  wasted,  and  no  other  muscles.    The  serratus 

i3aaf;uas  is  occasionally  affected,  as  in  Fig.  110  ;  iu  this  case,  although 

the  left  arm  had  suffered  severely,  as  the  figure  shows,  on  the  right 

««iM  ouly   the  serratus  was  involved.     With  the  serratus,  the  upper 

pux  of  the  pectoraiis  major  is  sometimes  associated   in    paialyslB 

(w  it  is  iu  normal  function,  see  p.  30),  the  lower  part  being  unaffected ; 

itwu3  so  iu  this  patient.     The  middle  part  of  the  trapezius  and  other 

duipuhir  muscles  are  occasionally  invulved.     Tbe  neck-muscles  rarely 

suffer,  but  the  diaphragm  is  occasionally  paralysinl.     Although  the 

iileifostals  and  other  truuk-musclcs  are  so  often  weakened  in  the 

«4rljr  fitage,  considerable  permanent  atrophy  is  very  rare.     Curvature 

of  tbe  spiuc  is  sometimes  pnuliu-od  in  consequence  of  the  patient 

f^ing  allowed  to  sit  up  while  the  musclea  are  weak.     It  may  be  a 

floral  or  an  autero-posterior  curve,  according  as  the  weakness  ia 

*^  one  or  both  sides.     I  have  met  with  considerable  depression  of 

^h.e  lower  part  of  the  wiili  of  the  thohix  ou  the  left  side  from  para- 

'.ysis  of  the  iutercosta.1  muscles  at  the  spot,  jorhapa  combined  with 

■*in<Jered  growth  of  the  ribs.     The  muscles  supplied  by  cranial  nerves 

^*^!  scarcely  ever  affected.     I  have  once  seen  complete  paralysis  of 

^ tie  side  of  the  face,  associated  with  wasting  in  tho  limbs,  in  an  other- 

^•ite  characteristic  case,  and  an  instauc«  of  affouLion  of  the  face  and 

^<»ague  has  been  recorded  by  Pahteur.f 

The  Course  of  the  disease  has  been  already  sketched.  There  are  (1) 
^A  initial  stage  of  paralysis,  rapidly  incri-atiin^'.  often  accompanied  tvith 
^evef;  the  duration  of  this  sta^e  ia  from  a  few  hours  to  a  week  or 
^rea  more;  (2)  a  stationary  period,  which  lusts  for  a  week  to  a  month  ; 
I  ^)  a  stage  of  **  regression,'*  during  which  the  jjalsy  passes  away, 
F  «icept  from  certain  parts  in  which  wasting  occurs;  this  regressivo 
I  period  usually  occupies  from  one  to  six  mouths ;  (4)  a  chronio  stage, 
k^dnring  which  the  atrophy  continues;  slight  improvement  may  occur, 
B'^lmv  oontrociurcs  and  dcformitiea  are  duvilopcd.  The  duration  of  this 
BUge  IB  indefinite,  because,  wherever  muscular  tissue  remains  and 
some  voluntary  power  returns,  thia  slowly  impnivcs,  by  iucreased 
di'Vc-lopment  of  the  muscle  under  the  iufluence  of  use,  and  this 
continues  in  slight  degree  for  years.  This  gain  is  often,  however, 
more  than  counterbalanced  by  the  interference  witih  growth,  and  by 
the  occurrence  of  deformities.  Even  in  tbe  slightest  cases  complete 
recovery  ia  oxtremely  rare,  and  the  limb  remains  smaller  than  its 
fellow.  On  tbe  other  hand,  death  from  the  disease  is  equally 
Uncommon,  aud  occurs  chiefiy  in  the  early  stage.     Itianot  improbable 


•  See  a  paper  Hy  Dr.  B««vor,  '  Metl.-Cbir,  Trans, 
f  '  Luicttt,'  1&87»  Urn 
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that  some  children  die  from  the  initial  disturbance  before  its  nature 
is  recoguis'*d.  Now  and  then  death  occurs  at  the  end  of  the  first 
week  or  ten  Jays,  from  universal  paralysis  or  from  some  such  aevt^re 
cerebral  disturbance  us  exiiited  in  the  cases  mentioned  above,  or  as 
followed  the  spinal  lesion  in  a  case  in  which  paralysis  in  the  arms 
came  on  upon  the  third  day  of  the  initial  fever  and  reached  its  height 
on  the  fifth  day,  faradic  irritability  being  lost  by  the  seventh  in 
many  muscles  of  the  left  arm  ;  a  little  rigidity  of  the  neck  then 
occun-ed,  and  on  tbe  tenth  day  the  patient  began  to  vomit,  complained 
of  increased  headache,  aud  had  hallucinations  ;  on  the  eleventh  day  he 
became  comatose  aud  died.  Drouuhial  catarrh  is  an  occ&sionai  oauM 
of  death,  wlieu  the  respiratory  muBcIee  are  weak. 

^Relapses  an*  very  rare,  and  occur  cbiufly  in  the  form  of  a  separate 
later  extension  of  the  disease.  Second  attacks  are  almost  unknown ; 
one  instance  only  was  met  with  in  the  series  of  116  cases. 

Scqueke,  beyoad  those  uieutioned  as  part  of  the  symptoms  of  the 
disease,  are  also  very  rare.  As  a  rule  the  general  aud  nt^rvous  health 
of  tbe  patients,  and  the  duration  of  life,  are  uninfluenced  by  the  local 
palsy.  In  a  few  cases,  ho  'ever,  bouig  other  cbroiiic  affection  of  the 
spinal  cord  hatf  come  on  when  the  suijects  of  infantile  paralysis  have 
reached  adult  life.  Progressive  muscular  atrophy  has  J>oen  several 
times  observed  to  sturt  from  tbe  paralysed  limb,  and  sometimes  to  be 
apparently  excited  by  a  fracture  of  the  bone.*  Acute  and  subacute 
polio-myelitis  in  adult  life  has  also  been  observed,  and  I  have  twice 
seen  the  symptoms  of  lateral  scleroaJB,  without  atrophy,  slowly 
developed,  in  one  case  at  seventeen,  iu  the  other  at  twenty-eigbt.  In 
the  spinal  cord  of  the  subject  of  old  tufantilo  paralysis  there  seems 
thus  to  persist  a  disposition,  slight  though  it  be,  to  fresh  disease,  and 
the  oases  of  laii^ral  sclerosis  mentioned  show  that  the  liability  to 
disease  is  not  limited,  as  has  been  tbought,  to  the  grey  matter  f  The 
altered  struc^ture  of  the  bones  has  lieon  known  to  facilitate  this  fracture; 
in  one  case  tbe  bones  in  tbe  affected  limb  were  broken  on  three  sepa- 
rate occasions  (Butil). 

PATHOLOOT. — For  a  long  time,  infantile  paralysis  was  believed  to  be 
a  peripbi-ral  affet-tion.  having  ita  seat  in  tbe  muscles.  But  improved 
mtttbods  of  examining  the  nerve-centres  have  shown  that  ehaugea  in 
tbe  Bpiual  cord  invariably  exist,  and  have  the  characters  of  an  acute 
inflammation  of  the  grey  substance  of  the  anterior  horns.  The 
corrcspondcuces,  between  the  infantile  and  udult  forms,  make  it  certain 
that  the  latter  are,  in  UKtst  instances,  of  tho  same  nature.  Subacute 
atrophic  [Miralysis  in  adults  has  been  found,  however,  to  depend  on 
disease  of  the  nerves  in  some  forms  that  were  thought  to  be  spinal, 
but  the  acute  discuso  is  certainly  identical  with  the  in'antile  form. 

Observations  on  the  chanfjfos  in  the  spinal  cnrd  in  the  early  stage 
are  few.     A  aise  recorded  by  Dr.  D.  Druuimond,  in  all  probability 

•  iUymoua, '  IVg.  Med./  I88[) :  Dotil, '  G.ix.  M  jd.  de  Pari*/  1881. 
f  Compare  Ballet  and  Oiitil, '  Hevna  do  M^tluviiie,*  Jiauary,  ISSl,  p.  IS. 
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Beasc,  is  Ly  fwr  the  earliost  on  Record,  and  is  indeed  the 
>le.*  A  chiUl,  five  years  old,  died  after  a  few  hours* 
The  spinal  cord,  in  the  region  of  the  fourth  and  fifth 
6,  presented  undue  redness  of  the  anterior  grey  matter, 
unntng  frora  the  surfaee  to  the  cornu  were  distended 
The  microscope  showed  distension  of  capilUries  and 
rasations  in  the 
iQ,   swelling   of 

elements  and 
ion-cells,  which 

with  iudistiuct 
other  important 
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ad  Turner.t  six 
the  onset  (Fig. 
lis  and  other 
er  cases,  acute 

tet-n  found  in 

ooniua,  more 
an    in    Drum- 

They  are  often 
I  in  sli^'ht  de- 
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other  pruduets 
•n  of  tbe  nervc- 
hese   elements, 


Pio.  112.  — Acute  nntcrinr  pnlio-myelitii  In  a 
child  2|  yQATt  old.  six  week*  Alter  the  on let. 
(Alt«r  Cltnrluwond  Tuiiu-r.)  a.  Sectioa 
tliruii(^h  the  lowtfst  pnrC  of  t)ie  Inrahiir  en- 
liir(feinent,  •howinp  u  tavity  vifible  to  the 
nuked  Dvo,  on  the  li-ft  nule.  b.  Left  ante- 
rior half  of  t)io  cord  und^r  a  low  iua};nify< 
ing  power,  ilio^^ing'  destruction  of  nliuost 
the  whole  anterior  ciiniu.  o.  Portion  of 
anterior  cornn  in  tbe  apper  part  of  the 
lunihiir  enlargrmont.  NiimeroDS  corpnicles 
lieiii  tlit'jfranalarprotnplHOin  and  reticulum 
of  fine  Hbres.  A  «in«ll  iirtery  i»  encrn»ted 
with  ee%'tral  layers oi^  corpu»ele«  uud  nuclei. 


J    the     motor 

ive  almost  eulir*dy  disappeared.  Where  the  change  is 
3gree  there  is  a  leucocytJil  infiltration,  a  few  grauule 
Bceu.  while  tbe  nerve-cells  tnav  be  structurallj  intact, 
and  granular.  The  morbid  appearances  may  be  con- 
April,  ItJSd.  t  '  l''*tl»-  Trana./  wol.  xxv,  p.  203. 
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fined  to  tlie  ant^^rlnr  comua,  or  may  extend  in  slighter  dejzree  into 
the  adjacent  lateral  column,  in  which  the  nerve-fil'res  near  tho  grej 
matter  may  undergo  destructive  degeneration,  and  other  sipijs  of 
inflammation  may  be  seen.  The  |>08t*rior  columns  are  always  un- 
affected. In  very  severe  ca^es  there  may  be  fiigus  of  slight  local 
meningitis  corresponding  in  position  to  the  region  chiefly  affected. 
This  region  corresponds  to  the  origin  of  the  nerves  supplyit^g  the 
niiiseh'S  in  which  tbere  is  most  wasting,  and  the  anterior  nerve-root* 
which  arise  from  this  part  present  the  signs  of  acute  degenenition. 

Such  changes  indicate  a  general  or  interstitial  inllammation  of  the 
grey  matter.  But  some  observations  have  revealed  only  alterations 
in  the  motor  nerve-cells,  which  have  presented  granular  degeneratioo, 
the  basis-8ul>(*tance  between  them  being  quite  unaffected, •  This 
suggests  that  there  is  a  form  of  polio-myelitis  in  which  the  changes 
are  essentially  parenehymatous  and  not  interstitial. 

At  a  later  period,  years  after  the  onset,  the  appoiiranc^^s  presented 
accord  with  those  described  as  commonly  found  in  the  early  stjige, 
allowance  being  made  for  the  difference  in  time,  Tbe  anterior  comu 
at  one  or  more  places  is  sbrunken   (Fig.  113),  and  in  part  stains 


Flo.  113.— AtropKtc  Hpiiiivl  (infantilo)  pRral,Tiis.  A.  First  lumlmr ;  the  left  Ant«rIor 
cornu  ii  sma  ler  tlmn  Ihei  ri|;fttt,  and  it«  K'tnglion-cclU  hiive  ilUnpitCflretl  wiih  tb« 
cxccptioD  of  lite  iiiiicrg^ronp.  d.  Kourth  hiii]b»r;  the  whole  loft  hnU  of  tlic  cord 
is  «mnlk>r  tbitn  tbw  oilier,  la  cotiKuqneuce  of  the  d<niinntiou  tu  >iu  of  the  mux, 
hnrn.  Of  the  R-iiiglinn.celN  only  *  few  remain,  helonging  to  the  antero-Ut«nil 
group.     Siinihir  ch.uigt>i  ezistL>d  throughout  the  luitihar  cnlargemcnt.t 

deeply  with  carmine,  in  consequence  of  its  nervous  structures  boitig 
replaced  by  connective  tissue,  in  part  less  deeply  in  consequence  of 
•*  granular  disintegration  "  of  the  substance.  The  motor  nerve-cells 
are  absent,  partially  or  entirely.  Sometimes  a  few  shrivelled  cells 
itmain,  somctiraes  one  or  more  groups  may  be  unaffected;  or  one  or 
two  nerve-cells  of  normal  appearance  may  alone  remain  (see  Fig.  113). 
Small  foci  of  disease  may   be  seen  in   the   unaffected  part  of   the 

•  RiMlpr.  'Nord.  Med.  Arl(.,*  %x. 

t  For  these  sectiuns  I  am  indebted  to  Dr.  H.  Hamphreya,  nf  St.  Loonnrds.  Th« 
pnralywia  cnrae  on  at  one  and  «  hulf  ycnrs  of  iipe,  two  vettrs  before  doiith,  Hnd  invAlved 
toMt  of  the  musclei  of  tiie  left  legj  thoit)  of  the  calf  in  ({reatest  degree,  lo  itm,% 
taUpea  calcaneua  liad  dwelopod* 
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grev  mattor,  and   in   thosi*   llie   motor  cells  may  bo  Bmallcr   than 
Ronoat ;  the  intorveniQg  ploxus  may  bave  jierisbeil.     Wben  one  bom 
u  mnch  damaged,  the  other  may  merely  preseut  fewer  nerve-celU  than 
Qormal,  with  perlmps  a  little  condLMisation  of  the  interstitial  ti:i;:ue. 
The  ant ero- lateral   rolunin    is    usually    li*R8t?ned  in  size,   and    may 
present  alij^ht  sclerotic  changes,  especially  in  a  zone  contiguous  to  the 
((wy  BubsLatice^  whence  thickened  septa  may  radiate  into  the  white 
(olnmn.      This  ifi  evidently  due  to  the  extension  of  an  intense  inflam- 
mation of  the  gTi'v  substance  to  iho  adjacent  part  of  the  white  column. 
Sometimes   a   slighter   sclerosis   can  be  traced  through   the  lateral 
coiama ;  this  is  seen  chiefly  in  caaes  of  long  duration,  and  is  probably 
ii'Condary.      With   eitrenie   damage  to  both   comua  there  may  be 
nltitoately  great  waiting  of  the  white  columns  on  each  side.*     In 
««ie<juence  of  these   alterations,  the  affected   hulf  of   the  cord  is 
<^^«picuously  smaller  than  the  other,  even  to  the  naked  eye,  and  the 
^ffereace  is  greatest  where  the  damage  to  the  grey  matter  is  most 
ffiteose.      The  anterior  nerve-roots   at  the  most  affected  part  are 
*ni*ll  and  grey,  and  the  degeneration  of  the   motor  fibres  may  be 
triced  down  the  nerve-trunks.      Often  a  few  fibres  present  a  normiil 
»PI»«vrance  although  the  rest  have  perished;  those  that  remain  may  be 
lorUie  Byinpathetic  system. 
H      The  muscular  fibres,  in  early  cases,  have  been  found  narrower  than 
H  ■M)naul,  and  in  a  atate  of  granular  degeneration,  with  an  increase  in 
H    ^Unaclei  of  the  sheath  and  of  the  interstitial  tissue.      Granules  and 
H   pi^meut- masses  avcumulaie   between  the  sarcoleuiuia   sheaths.      In 
H  wtivTDe  coses  the  degonoration  proceeds  to  complete  disnppearance  of 
Y      ^*  fihrea,  the  place  of  which  is  occupied  by  tiUnms  tracts,  developed 
P'lrtJy  from  the  sarcolerama  sheaths  and  partly  from  the  interstitial 
j      ^unei^tive   tissue.      It  is   common   to  find,  here  and  there,  a  fibro 
P^tsenting  normal  appearances.     Sometimes  fat  accumulates  in  the 
'^'U-rfttitial  tissue,  so  that  the  reduction   in   the  bulk  of  the  muscle 
*9ay  lie  less   than   that  of   the  fibres.     In  slighter  cases,  in  which 
I*»"tial  recovery  takes  place,  some  of  the  fibres  probably  regain  their 
***nnal  appearance,  even  though  they  have  undergone  slight  granular 
neratiou.      Usually,  however,  many  fibres  perish  ;    those  which 
ter  are  smaller   than   normal,  and   the   original   volume   of  the 
I'^lscleis  rarely  regained.  Although  there  may  bea  permanent  increase 
^   the  interstitial  tissue,  this  undergoes  contraction  and   comes   to 
'^iipy  but  a  small  bulk.     Muiicular  fibres  are  often  seen  that  are 
'^t^er  than  normal,  and  this  is  not  (as  has  been  thought)  a  transient 
'^tadition,  for  it  has  been  observed  seventy  and  forty-tivo  years  after 
the  onset.f    It  is  perhaps  sometimes  a  true  hypertrophy .| 

t»  8««  •  British  Med.  Jounml.'  1887.  p.  187. 
t  Joffroy    •nd  Achurd.  *  Arfh.  de  Mod.  Kxp..*  18S9;  D^jcrine  and  Iluet,  'Arch. 
Phyt^'  18S8. 
X  D6j^n«^    It  Ii  laid  to  hnve  b!*en  met  with  in  nmsrles  tntallj  pamlyeed ;  bat 
if  d'inhtfiil  whether  **  total  paUy  "  '^f  *  mntclfi  excladei  Toluulary  contraction  of 
^(oc  fihrsi  in  it. 
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The  bones  have  been  found,  not  only  shorter  than  normal,  but  ilw< 
ler,    with    their   angles    rouudeu,  the   compact   subst^iuce    nun 
uniforoi,  and  Ihe  Haversian  cuuals  smaller  (Jotl'ro/  and  AchanI). 

The  bi*aiu  has  been  almost  alwuya  fouud  aoimal.  In  one  case  with 
extcQsive  paralysis,  of  long  duration,  some  atrophy  was  fouud  in  the 
motor  region  of  the  cortex  (Sanders).  It  is  prol)abIe  that  Boms 
acute  changes  would  be  found  in  cases  that  die  with  the  cerebral  ajai- 
ptoms  already  described. 

No  obHervationa  have  as  yet  been  made  on  the  acute  primary  poly* 
neuritis  that  sei'tns  occasionally  to  coiucidc  with  the  iiitlamniation  of 
the  cord.  It  iri  )trubable  that,  in  the  cases  in  whioh  the  nerves  are 
t4»nder  in  thciniiidle  of  their  course,  the  sheath  will  be  found  inflame4, 
and  only  the  motor  fibres  will  pi-esent  such  signs  of  secondary  degene- 
ration as  always  result  from  the  lesion  of  the  cord. 

Patholooy.  — Both  tin*  chunictor  of  the  lesion  and  its  mode  of 
onset  suggest  that  it  is  itiflammalory  in  the  majority  of  cases.  lurare 
instances,  as  already  stuieii,  the  almost  instantaneous  onset  makes  it 
probable  that  tlie  lesion  is  different  in  character,  is  vascular  in  its 
nature,  probably  haomurrhage.  These  cases  have,  moreover,  the 
features  of  a  primary  lueinorrhage,  not  of  hsemorrhagic  myelitis. 
Signs  of  inflammation  do  not  precede  the  sudden  onset.  Thus  these 
cases,  while  they  belong  to  the  clinical  group  of  acute  atrophic 
paralyses,  cannot  be  phioed  in  the  pathological  category  of  polio- 
myelitis. They  usually  differ  from  the  inflHramatory  cases  in  another 
respect,  that  the  lesion  is  confined  to  one  spot  in  the  cord,  whereas  iu 
the  eases  that  are  ct-rtuinly  myotitic  it  is  frequent  for  several  parta 
of  the  cord  to  be  damagt^d. 

The  symptoms  are  well  oiplHinod  by  the  pathological  facts  that 
have  been  ascertained,  extended  by  the  simple  inferences  that  are 
indicated  by  the  symptoms.  The  lesion  interrupts  the  motor  path, 
causing  immediate  palsy,  which  results  from  damage  to  the  cells  aad 
nerve-plexus  of  the  grey  matter,  whether  slight  or  severe.  The 
recovery  of  the  slightly  damaged  structures  restores  the  voluntary 
path,  and  even  if  the  fibres  from  Ihi'  ci'lls  tlegeuorate,  they  seem  to 
regain  normal  nutrition  by  regeneration  when  the  cells  recover.  But 
when  the  motor  cells  are  di^.stroyed  the  fibres  from  these  degen^ 
rate  permanently.  As  the  damage  is  usually  far  wider  than  the 
destruction,  the  initial  paUy  is  more  extensive  than  the  persi8t4.'nt 
atrophy,  and  the  extent  of  such  is  purely  a  matter  of  this  relattTO 
area  of  trifling  and  severe  degree  of  lesion.  Nerve-cells  that  aro 
destroyed  are  never  renewed,  and  hence  the  perraaueneeof  the  muscular 
wasting  that  depends  on  such  destruction.  When  a  few  ner^e-cells 
escape  destrnctitui,  a  few  nerve-fibres  recover  and  a  little  muscle- tissue 
remains,  too  slight,  it  may  be,  to  be  of  use.  The  occasional  interference 
with  the  Conducting  tracts  in  the  white  columns  is  explained  by  the 
obvious  ext>u»ion  of  the  iutlammatiou,  which,  when  very  intense,  may 
even  spread  through  all  the  structures  of  the  cord,  as  ia  th«  cases  in 
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lieDsation.  as  well  as  motion.  \ii  tost.  But.  HU(*h  cases,  which  are 
rare,  differ  from  true  transver^o  iiiyelitis  in  the  rapidity  witli 
» the  damage  reatriets  itself  to  its  special  seat,  and  the  functions 
»  white  eoliitnns  are  restored.  The  fa<;t  that  these  are  diseased 
Ijr  a  flecoadury  aud  trilling  manner  is  emphasized  by  the  fact 
Bren  in  these  cases,  there  are  never  the  acute  bedsores  that 
I  surely  ensiue  in  a  case  of  true  transverse  or  total  myelitis  of 
[ponding  seat. 

I  observations  mentioned  on  p.  366  suggest  tbat  there  are  two 
iei  of  the  infltimmiition  of  the  grey  matter,  such  as  we  have 
»iaed  in  myelitis  generally  ;  a  pareucliymatous  intiammation 
ititig  in  a  prim.iry  change  lu  the  nerve-cells,  and  an  iuterslitial 
i^ueral  intlLmuuLtiou,  as  iu  the  couimuu  forms  of  myelitis, 
ring  the  nerve-ceils  only  as  one  of  many  stnictures  equally 
^d  by  a  process  that  has  no  speciul  relation  to  the  nerve- 
nts.  The  distinction  is  importiint,  because  we  should  expect  to 
n  the  former  cases,  a  wider  slight  iuiiial  affection  than  in  the 
I,  and  dnally  a  more  definite  relation  to  function  m  the  parts 
ted. 

B  Ime  pathology  of  the  muladr,  its  relation  to  its  causes,  is  still 
I©.  The  one  salient  fact  that  we  can  discern,  though  scarcely 
i,  is  the  evidence  of  a  blood-state  afforded  by  the  genentl 
toms,  That  these  symiitoms  are  not  the  consequence  of  the  local 
nmation  is  shown  by  their  disparity  in  de^rree  and  difference  in 
Itis  probable,  tberefore,  that  the  sjiinal  lesion  is  not  the  causeof 
ODstitutioual  disturbance,  but  is  ratlier  an  effect  of  t!ie  cause  of 
btt^r.  It  seems  impossible  otherwise  to  understand  the  extreme 
itioQ  in  the  two  forms  of  disturbance.  But  we  have  no  evidence 
I  tbe  nature  of  the  blood*state,  and  there  are  no  other  effects, 
bonly  associated  with  the  myelitis,  to  indicate  tlie  general  patho- 
»J  tendency  of  its  cause.  The  closest  analogy  is  with  some 
«of  multiple  neuritis,  iind  this,  as  we  have  seen,  may  oo-existwitb 
It4iial  lesion,  as  a  consequeuce.  at  any  rate,  of  exposure  to  cold, 
variations,  alike  in  the  general  symptoms,  aud  in  tbe  inflam- 
"•n  of  the  cord,  and  especially  tbe  indications  that  tbe  latter  may 
tber  parenchymatous  or  interstitial,  suggest  that  the  causal  state 
varies  cuDsiderably  iu  different  cases.  We  have  no  indication  of 
way  iu  which  the  n*markable  relation  to  seasou  is  produced, 
her  by  prediisposing  the  individual  or  favouring  the  development 
tme  toxic  agciit.  We  must,  however,  recognise  as  an  essential 
lot  tbe  predisposing  iiiQuence  of  age,  which  we  mny  iLSSociate 
^■facts  that  tbe  structural  devflr»pment  of  tbe  nervous  system 
Hpute,  but  th<»  function  of  the  nerve-elements  must  lack  tbe 
lily  that  comes  only  from  continued  use,  and  that  the  period  is  one 
»  first  serious  demand  on  tbe  fund  ional  energy  of  the  grey  matt^er 
«  cord.  We  may  remember  also  the  vascular  activity  that  all 
ion  entails,  and  the  readiness  with  which  the  vaso-motor  system 
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of  children  is  disturbed.     Such  a  pflimpse  of  tlie  pathological  rel&tioDK  H 
of  the  dix-use  is  all  that  wo  can  at  prei^ent  ohiaiii.  H 

DiAONOBiH. — This  rarely  presents  any  diflii-ulty  except  io  the  orlr  H 
stage.  When  the  initial  paralysis  is  passing  away,  and  the  wastiitgiiH 
difltinot,  the  nature  of  the  case  is  Hnffioiently  erident,  and  is  i«r«  H 
roborated  by  the  electrical  reactions,  by  the  loss  of  reflei  action,  awl  H 
by  the  absence  of  any  impairment  of  sensibility.  At  th«  oiiftet,  H 
however,  the  symptoms  may  readily  be  misinterpreted.  The  roost  H 
common  error  is  to  attach  too  much  importance  to  Tomittng,  aod  H 
U*  regard  the  attack  as  simply  gastric.  Genend  distnrbauA;  la  H 
naturally  ascriljed  to  somi*  general  cause  until  nenrous  syni]>tomi  H 
manifest  themselres.  Even  then  there  is  risk  of  error.  On  thr  OM  I 
baud,  as  we  hare  seen,  a  diagnosis  of  a  general  disease  is  not  always  I 
relinqulHhed  whou  paralysis  app'.'urM.  Imt  the  latter  is  regarded  m  I 
secuttdiiry.  On  the  other  hand,  rspeoially  in  young  children,  llw  fl 
existeuct*  of  paralysis  is  often  overlooked  at  first*  and  it  is  supp(n»l  ■ 
that  the  child  doos  not  move  because  it  is  prostrate.  This  erroririll  H 
not  be  made  if  it  is  remembered  that  mere  prostration  never  eanKS  B 
total  immobility.  andiz/oW/oW  il  does  not  pnxluce  lonal  imuiobilitj.  H 
When  the  pyrexia  ceases,  and  the  loss  of  power  persists  and  incraiKAt  I 
the  existence  of  paralysis  is  always  unmistakable.  The  initial  ^Rnbl  1 
distnrliancc  must  then  be  regarded  as  part  of  the  disease  unless  there 
is  the  clearest  evidence  of  its  indoptMident  nature.  M 

In  ailults,  the  danger  of  mistaking  paralysis  for  prostration  iscon^ 
sidertibly  less,  but,  on  the  other  hand,  the  general  symptoms  arc  a3 
likely  to  l>e  uuKinterpreted  as  in  the  case  of  children.  The  rheuiuifc^ 
toid  pains,  which  are  so  common,  are  usually  regarded  as  evidence  ofl 
acute  rheumatiam,  es|tecially  when  the  affection  follows  exponur*?  tfl 
cold.  Whenever  rheumat<iid  pains  are  not  lotJalised  in  the  juiiit*? 
and  especially  when  they  are  spontaneous,  and  not  influenced  b^  mov^ 
nient.  the  possibility  of  theirspinal  (or  nerve)  origin  should  I*  riMiieu»' 
bered,  luul  other  indications  of  8]jinal  mischief,  such  as  local  loss  «-»* 
power,  tingling  or  formication^  should  be  carefully  watched  for  tf^^ 
receive  due  weight. 

Of  other  spinal  cord  diseases,  all  chronic  lesions  arc  distingaich' 
at  ouje  by  the  ousft.  From  other  acute  diseases,  moreover,  the  iliJ 
tinction  is  only  difficult  in  the  early  stage.  As  soon  as  the  initii 
palsy  begins  to  lessen,  and  the  muscles  in  one  part  lose  famdio  irrit** 
bility  aud  begin  to  waste»  thti  nature  of  the  case  admits  of  no  doul't 
The  diagnosis  may  be  thus  made  with  certainty  after  the  end  of  tli9| 
first  week  by  the  cicclrical  reaction.  If  we  find  loss  of  faradii:  irriti*- 
hilitv,  it  is  i;ertaiu  that  the  characteriBtic  alteration  in  Toltaic  irrita- 
bility will  follow.  The  isolated  induced  shocks  should  be  used,  irst  >u 
of  the  induced  "current."  because  any  harmful  Btimnlation  of  ll* 
sensory  nerves  is  thereby  avoided. 

Acute  transverse  myelitis  is  only  simulated  when  the  inflaminstK* 
of  the  grdj  matter  is  bilateral  and  so  intense  as  to  extoadtotbo 
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te  columns,  hut  the  age  of  the  patient  pcDerjiIly  Buggests  correctly 
b*?  nature  of  thciliseaae.  The  myelitis  of  chihlbooJ  is  polio-myelitiB. 
lif  pseudo-transverse  variety— polio-myelilis,  triinaverso  through  its 
lii*"ttsity — is  sottti'd  in  one  of  tho  enlargements ;  the  true  transverse 
7na  usually  occurs  in  the  dorsal  region.  Koul  difficulty  is  ctmiiaed  to 
3Dlta,iiiwhom  there  is  extensive  cervical  or  lumbar  myelitis  involving 
^ffrey  matter.  In  Toung  adults,  polio-myelitia  is  nu're  likely;  this 
indicated  ulso  hy  whiit  is  best  descril-ed  as  a  regretjaive  onset  in 
ntrnsl  to  one  that  is  progreKsivc.  Iti  the  former,  a  wide  extent  is 
nickly  reached  and  the  Bym|itomb  thou  teud  to  lessen;  in  the  latter, 
e  morbid  process  is  a  longer  time  reaching  its  height :  in  the  former, 
(■symptoms  clearly  sbow  that  the  most  severe  affection  is  of  the 
lienor  grey  matter  ;  iu  the  latter,  severe  amesthesia  or  trophic  dis- 
irl>anre  may  point  to  an  equally  intense  lesion  of  the  other  parts  of 
fi  cord.  If  attention  is  paid  to  the  character  and  significance  of  the 
'mploTDS,  the  difficulties  will  soon  vanish  ;  aud  the  cases  that  present 
ftre  really  few  Most  perjilexitiort  will,  iudfecl,  be  prevented  by 
llection  of  the  fact  just  m«ntioiied,  that  primary  myelitis  in 
Itildren  is  always  polio-myelitis.  The  se|»aration  of  subacute  from 
ute  myelitis  of  the  grey  Bulistance  is,  to  a  large  extent,  arbitrary. 
Hit' symptoms  are  similar,  but  the  onset  is  less  rapid  and  occupies 
•'>re  than  a  Week.  The  distinction  of  di[ihtheritic  paralysis  and  of 
■uliiple  neuritis  is  fn^ni  the  subacute  rather  than  the  acute  spinal 
ilrophjes,  and  is  considered  in  the  next  section. 

The  diagnosis  from  paralysis  of  cerebral  origin  is  usually  easy.     In 

ifobial   paUy   there  is  never  loss  of  faradic  irritability  or  extreme 

Oscular  wasting,  or  loss  of  the  muscle-rellex  action.     In  the  spinal 

'•c'tiuti  there  is  no  trace  of  the  mobile  spasm  that  is  oommou  in 

'**iaDtile  hemiplegia.     Any  cerebnl  symptoms  which  may  attend  the 

****et  of  [Ktlio-myelitis  are  subordinat'  iu  significance  to  the  stale  of 

'*e  muscles,  as  evidence  of  the  permanent  lesion.     Convulsions  at  the 

■^t  of  infantile  spinal  paralysis  are  general ;  those  that  result  from 

Cerebral  lesion  are  usually  unilateral  or  tiommeuce  locally. 

The   exceedingly    slow    onset   of    pseudo-hypertrophic    paralysis, 

f^ploping  gra-lually.  as  it  does,  with  the  cliiM's  growth,  ought  to 

t»der  its  confusion   with   [K)li(»-MiyelitJ8  impossible.     A   rcHsonablo 

kQlit  can  only  arise  in  a  slight  ctise  in  which  the  onset  was  unnoti<«d 

forgotten.     I  have  once  known  slight  atrophic  palsy  of  the  exten- 

r»  of  the  knee  to  induce  the  habit  of  putting  the  hand  on  the  knee 

rising  from  the  ground — an  iutiot»  often  thought  to  b*'  peculiar  to 

psendo-hypertrophic  disease,  but  acquired  when  we.ikness  of  the 

Dsors  occurs  in  early  childhood  from  any  cause.     If  thia  is  not 

wn»  it  may  puzzle  the  observer. 

iseaaes  outside  the  nervous  system  which  have  been  mistaken  for 
utile  paralysis  are  chiefly  those  in  which  local  p:iin  interferes  with 
movement  of  the  limbs,  and  the  child  is  young.     I  have  known, 
Dr  instaoee,  the  mistake  to  be  made  in  the  case  of  hip-joint  disease 
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npcrosia  of  the  fomiir.and  the  affection  lormed  *'  scovliutic  ricket*,"  io 
which  there  is  enlargf-roent  of  the  shaits  of  the  long  bones,  extivmo 
patn  on  uiovoment.  and  Bpongj  g^umit.  In  all  these  cases,  a  careful 
examiuation  will  show  that  movement  is  int^^rfered  with  onlr  hx  tin* 
paiu  ;  there  is  no  actual  paraWais,  and  there  is  no  interference  with 
reflex  action.  The  preservation  of  tho  knee-jerk  is  often  of  great 
M^iiificance;  it  at  onue  excludes  atrophic  palsy  iu  any  case  In  which 
the  exteuHors  of  the  knee  are  weak. 

The  poinlH  above  described  will  always  enable  the  diagnosis  to  be 
made.  It  is  impracticable  to  enumerate  the  distinctions  fn»m  ererr 
disease  with  which  confusion  is  possible,  fur  experience  shows  that 
there  is  no  form  of  palsy  with  which  a  common  diseane,  such  as  this, 
is  not  at  some  time  confounded. 

pBOONoais. — The  dunger  to  life  iH  probably  greatest  when  there  is 
severe  constitutional  disturbance,  and  is  in  consequence  of  this,  often 
l)efore  the  development  of  the  characteristic  paralytic  symptoms.  In 
the  Btiij^e  of  punilysis,  there  is  peril  only  when  the  chief  disease  is  in 
the  eervioal  n?gion,  and  respiration  is  interfered  with;  but  this  danger 
is  small  uulcs}*  an  attack  of  bronchial  catarrh  is  intensified  by  the 
palrtv.  Definite  cerebral  syniptoraa  involve  danger  proportioned  to 
their  character  and  degree,  bat  it  is  generally  less  in  reality  than  in 
iippranmce.  In  the  vast  majority  of  cases  the  disease  invoUe;*  no 
imme<]iate  dan*;cr  to  life.  But.  children  are  left  with  little  power  of 
re-sistance  to  other  ntorbid  influences,  and  occasionally  succumb  to 
some  other  illneHS,  as  an  acute  Kpecific  disease,  or  an  attack  of 
bronchitis,  a  few  weeks  or  months  after  the  onset  of  the  paralysis. 

As  soon  as  the  ^tiralysia  has  become  stationary,  i.  e.  has  not 
increased  for  twenty-four  hours^  the  danger  of  further  extension  is 
small.  But  the  question  at  onne  arines,  and  is  anxiously  asked, — 
Wliat  will  be  the  jwrmanent  condition  V  Will  there  bo  laeiing 
paralysis?  An  answer  cannot  be  given  until  the  end  of  the  firikt 
week  or  ten  days,  and  then  only  by  nieana  of  an  electrical  examina- 
tion. Wimt^'ver  muscles,  at  the  end  of  that  time,  have  lost  faradic 
irritability,  will  cert-ainly  waste,  will  remain  for  a  long  time  paralysed, 
and  will  probably  be  permanently  affertod  in  some  degree,  slight  or 
severe.  On  the  other  haml,  if  there  is  no  losKi>f  irritability  at  the  end 
of  ten  d.iT8,  but  it  is  apparent  at  the  end  of  a  fortnight  or  three 
weeks,  the  wasting  will  be  slighter  in  degree,  and  some  ulti. 
mate  recovery  may  be  anticipated  even  in  the  most  affected  |  art. 
Where  there  is  no  loss  of  irritability,  the  paralysis  will  pass  away  in 
the  course  of  a  few  weeks,  or  at  most  of  a  few  months.  Where 
faradic  irritability  is  lost  early  and  completely,  the  wasting  will  be 
rapid  and  great,  and  it  is  unlikely  that  there  will  be  much  recovery 
of  power  or  nutrition,  although  some  use  may  be  regained.  The 
return  of  faradic  irritability  that  has  been  lost  is  a  favorable  indica- 
tion ;  it  siguities  nerve-regeneration,  and  will  be  followed  by  an 
iuurease  iu  voluntary  power.     Without  an  electrical  examination  it  is 
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s&ry   to   wait   longer  before  a  prognoBis  can  be  given,    until 
inct  Wiistinj  on  the  one  himd,  and   iiiiprovemenf  on  the  other, 
catc  the  rt'gions  in  which  the  paralysiB  will  jfersiat  and  in  which 
will  p<iss  away.     Even  then  the  prognosis  must  be   much   leas 
Anite. 

In  the  chronic  stage,  the  prospect  of  ultimate  recovery  depends  on  the 

It?  at  which  wasting  developed,  on  the  eleeirioal  reaction,  and  on  the 

iration  of  the  case.    Where  there  is  no  sign  of  returning  power  at  the 

1(1  of  three  months,  very  little  recovery  will  occur ;  the  nervi^-cells 

t  destroyed  and  their  renewal  is  impossible.      The  preservation  of 

lifaic  irritability  (of  the  rauscutar  fibres)  is  so  far  sat isfuctory  that 

thows  there  has  been  no  destructive  degeueratiou  of  ihe  muscles; 

fid  if  voluntary  power  is  increasing,  it  indicates  favorable  condi* 

bni  for  its  exertion,  but  it  does  not  lessen  the  grave  significance  of 

portent  palsy  and  the  absence  of  faradic  irritability  that  indicates 

iwnistent  nerve-degeneration.      Ou  the  other  hand,  if,  at  the  end  of 

or  two  monlha,  sume  faradic   irritability  can  be  still  delected, 

ugh  low    in    drgrec   (t.  e.  elicited   only  by  a  strong  current), 

{irovement  is  prubable,  and  mav  be  considerable  iu  the  course  of  a 

months.      It  is  necessary,  iu  the  case  of  children,  to  remember. 

to  wum  the  friends,  that  the  growth  of  the  most  uffected  limb  wdl 

hindered,  and  that  this,  iu  the  case  of  the  leg,  may  render  the 

I  of  the  paralysis  more   obtrusive  by  its  iuterfereuce  with  the 

It.     Otherwise   they   are   distressed  by   wha^  seems  to   them  an 

iu    the   disease,  but   is  rciUy    compatible   with    coutiuued 

venient. 

TKKiTMbNT.— The  treatment  of  the  acute  stage  of  the  disease  is 

tefokiially  the  same  as  that  of  myelitis,  alrejiily  described,  and  the 

Ues  and  principles  alreaidy  Htate<l  need  not  be  here  repcuted.     In  the 

•tial  stage  it  should  be  that  of  the  general  state,  guided  by  any 

'^ial  causal  indications  that  may  be  detected;  such  as  free  sweat* 

t*  followed  by  salicylate  of  soda  or  saliciu,  in  a  case  distinctly  due 

exposure  to  cold.      Wo  may  hope  that  future  observations  will 

pDrd   us   some  indications  reganling  the   tneans  of  counteracting 

'''^er  blood-states  that  apparently  exist  at  the  onset,  and  are  con- 

k^ed  iu  the  production  of  the  lesion.      At  present  we  are  without 

Bfe  help,  and  can  only  treat  the  initial  stage  as  we  should  any  other 

ktl   iuflammatioD,  directing  our  tretituient  to  the  svmptoms  thiit 

I^V  be  preseut,  and  the  conditions  that  apparently  underlie  them, 

be  child  bhould  l)e  kept  at  perfect  rest,  on  the  side,  and  warmth 

2|ilicd  uver  the  affected  part  of  the  cord   by  poultices  or  fomeuta- 

s.      The  marked  relief  these  give  when  there  is  spinal  pain,  muko 

i-oV>able  thai  they  exert  a  beuefit-ial  inQuence  in  all  cases. 

a  such  a  disease — in  which  there  is  a  mitural  tendency  for  the 

bid  process  to  cease  to  spread,  and  then  to  lessen  iu  extent — the 

culty  of  ascertaining  the  effect  of  trentment  on  the  lesion  of  the 

al  cord  is  very  great.     Full  doses  of  Lclladonua  or  er^ot  have 
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been  credited  with  the  coutrol  and  arrest  of  the  morbid  process, 
bill  anXy  on  the  cvidi-noe  of  a  coincidoiite  in  isolated  cusos,  the  ralue 
of  which  is  sitiall  iu  a  diseiise  bo  irre^^Iar  in  itd  course.  Either  may 
ap}>areutly  be  employed,  however,  without  fear  of  barm. 

Whr-n  the  acuti?  onset  is  over  and  the  spinal  lesion  haa  become 
Htatiouury  the  eurel'ul  management  of  tlie  early  8t;ige  must  be 
continued  for  a  time,  because  a  relapse  or  recurrence,  however  rare, 
is  not  entirely  unknown.  Such  care  is  especially  needed  in  cuses  in 
which  the  constitutional  disturbance  has  heen  prolonged,  or  baa 
continued  after  the  onset  of  the  spinal  syniptouis,  or  the  latter  have 
come  on  in  distioet  stages.  UuOtr  these  circumstances,  perfect 
rest  should  be  maintained  for  one  or  two  weeks  more.  The  8am« 
prolonged  care  is  needed  when  there  is  persistent  teuderuess  in  the 
limbs  or  any  indications  of  an  independent  neuritis.  Where  waatiug 
is  taking  place,  some  tenderness  of  the  nerves  uud  of  the  muscles 
must  Ih)  expected  to  accompany  the  process,  and  tliis,  being  purely 
»econdary  in  nature,  does  not  call  for  special  treatment. 

When  the  acute  stage  is  over,  and  the  condition  of  the  patient  is 
fttfttionarv  or  improving,  tonics  are  penerally  both  useful  and  needed, 
especially  iron  and  quinine.  Strychnia  may  be  given  in  all  cases,  but 
it  should  be  commenced  only  two  to  four  weeks  after  the  disease  has 
become  stationary.  Although  clear  proof  of  its  utility  is  not  forth- 
coming, and  cannot  indeed  be  expected  in  a  disease  in  which  merely- 
damaged  nerve-elements  always  tend  to  recover,  the  drug  has  a  certain 
influence  on  the  nutrition  of  the  structures  that  are  8|»ecially  affected, 
and  it  is  reasonable  to  suppose  that  it  promotes  their  recovery,  and 
is  capable  of  rendering  this  more  perfect.  But  an  agent  that  haa  &o 
powerful  an  lofluenoe  on  function  (and  therefore  on  nutrition)  is 
likely  to  do  harm,  rather  than  good^  until  normal  conditions  are  bein^ 
restored.  If  function  cannot  respond  properly  to  a  stimulus,  it  is  not 
likeiv  that  nuLrUion  can  be  influenced  aright,  or  that  its  derangement 
can  be  otbor  tban  increased.  Hence,  the  more  severe  the  lesion  the 
longer  time  should  eUpse  before  strychnia  is  commenced,  and  the 
smaller  the  dose  that  should  at  first  be  given.  It  is  probably  never 
either  necessary  or  desirable  to  give  it  by  hypodermic  injection  in  this 
disease. 

The  disease  frequently  occurs  at  the  ago  at  which  any  illness  can  sea 
the  hindrance  to  i^eueral  deveiopmont  th.it  constitutes  the  condition 
known  as  rickets,  and  this  fact  should  be  remembered  in  treatment. 
In  the  case  of  children  who  are  still  in  the  period  of  the  first  denti- 
tion, it  is,  therefore,  wise  to  antieiftate  the  danger  by  giving,  during 
convalescence,  (hose  agents  that  have  most  influence  in  counteracting 
the  tendency,  especially  cod-liver  oil  and  iron  ;  the  lacto-phosphate  of 
limo  and  iron  is  especially  useful. 

The  use  of  electricity  is  an  important  part  of  the  treatment,  although 
fnr  reasons  very  differ«*nt  from  tliose  thai  first  led  to  its  use,  and  it  is 
desirable   that   they    should   be  clearly  cumpreheuded  to  secure  its 
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Wndfit  and  prevent  its  harmful  or  useless  employment.  There  is  no 
•evidence  that  it  can  or  does  influence  the  procesfl  of  recovery  of  the 
(liLnioffuii  elemeut-s  in  either  the  spinal  cord  or  the  nerves.  Moreover* 
u  luDg  as  the  nutrition  of  these  is  aclively  disordered,  its  stitnulutinf^ 
iiiflueace  is  likely  to  increase  the  derangemeut  rather  than  promote 
tk  rt^Btorution  of  a  normal  state.  The  reasons  fur  its  use  depend  ou 
tlie  fftct  that  tbe  disease  entails  nerve-degeneratioUi  and  are  essen- 
tially the  same  as  those  that  justify  and  determine  its  employment  in 
(itber  nerve- lesions,  and  have  been  already  explained.  The  muscular 
til>rt^B  whose  nerves  are  degenerated  suffer  changes  in  nutrition, 
ami  ullimately  perish,  if  no  iit?rve-re(^eneratiou  occurs.  WbiJe  tbe 
inGut^nce  normally  exerted  by  and  tb rough  the  nerve-fibres  is  in 
atterancc,  the  maseles  are  destitute  of  this  influence,  and  without  any 
fuiioiional  stimuhition.  If  tbey  are  excited,  from  time  to  time,  hy 
eU'tricily,  t\w\r  Bt-nsitivenesa  t^)  atiinuljition  is  distinctly  increased, 
uiltUis  not  only  to  electricity  but  to  tbe  voluntary  stimulus.  This  is 
cleariy  ebovn  by  cases  that  have  been  untreated ;  the  muscles  may 
J»t  respond  at  all  to  tlie  first  application,  but  when  they  have  been 
gilvimtaed  two  or  three  times  a  distinct  contraction  may  be  obtained, 
Mxi,  within  a  week,  some  voluntary  power  may  return.  Wherever 
cell  tad  fibre  have  perished,  nothing  that  electricity  effects  can 
^  of  service;  but  where  there  has  been  damage,  not  destruction, 
*od  the  fibres  slowly  recover,  but  repnin  their  influenro  on  nutrition, 
•^d  their  cai>acity  for  conveying  im|>ul8e8,  only  after  some  months, 
^^^  failure  of  muscular  nutrition  may  be  disproportionately  great,  and 
^^'^y  even  render  useless  some  regained  nerve-power.  This  result 
^*^^riuity  is  probably  able  to  prevent.  It  does  not,  as  far  as  we 
^*X.  perceive,  prevent  or  even  lessen  the  visible  wasting  of  the 
■^^^jM-'les;  it  is  powerless  to  connteriict  the  effeels  of  a  destructive 
^*ion.  but  it  does  seem  to  hasten  recovery  from  tbe  effects  of 
•^^•^lial  damage  and  to  lessen  the  ultimate  degree  of  this.  It  does  so 
Xelv  by  its  inlluence  on  the  nmseular  tissue,  and  only  voltaic  elec- 
^  ^i.city  can  Biimulafe  this  tissut*  when  tlie  nerve-fibres  are  degenerated, 
V^  mode  of  application  should  be  the  same  as  for  nerve-lesions. 
Vt«  muscle  is  only  stimulatt^^  when  the  circuit  is  interrupted,  aa  by 
,^^peutedly  stroking  tbe  mnsilt^s  with  one  terminal  (a  sponge,  or  coi»- 
^^  Victor  covered  with  water-boldiiig  material,  wtdl  welted  with  salt  and 
^^  ater),  which  sliimld  be  lifted  f^om  the  skin  between  each  stroke, 
-^he  other  terminal  is  kept  still;  it  may  be  placed  on  tbe  upper  part 
f  tbe  muscle,  where  its  nerve  enters  it.  By  some,  this  terminal  is 
"^^laced  on  the  spine,  over  the  affe«-ted  region  (and  then  a  larger  flat 
t>raiiuat  is  employed),  under  the  impression  that  the  electricity  may 
iDflnence  the  morbid  process  in  the  spinal  cord;  but  there  is  no 
evidence  even  that  tbe  spinal  cord  is  reached  by  electricity  so  applied. 
When  applied  to  the  muscles,  the  strokes  may  l>e  made  with  the 
negative  termiDal,  since  each  pule  will  iiittneiice  the  tissue,  and  the 
nonuallv  grvater  irritability  to  tbe  negative  often  persists.     The  appli- 
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cation  can  bo  made  p^rff^ctly  well  by  an  intelligent  nurse,  since  the 
diffusiou  uf  the  voltaic  current  is  so  grt-ab  that  it  is  sure  to  reach  the 
affected  mUHcles.  Each  time  the  sponge  is  plm^-d  on  the  skin,  the 
affected  ninacU's  should  be  seen  to  move  or  swell  up  in  slight  contrac- 
tion,  and  it.  is  desirable  to  use  as  inucy  cells  of  tbe  batterer  as  wtU 
proiluoe  this  result.  Sometimes  this  cannot  he  done  without  causing 
80  much  pain  aM  to  distre^d  the  child,  but  in  miLuy  instin<'e8  the 
distress  is  really  due  to  a  needlessly  strong  and  painful  curreut 
having  ar.  some  tinn^  been  used,  and  an  amount  of  alarm  produced 
that  tbti  child  never  gets  over.  It  is  on  this  account  that  it  is  so  im- 
portant to  mute  a  te^it  examination  with  great  care,  and  to  employ  the 
ianidic  shock  railier  than  tbe  current.  Emotional  disturliauce  may 
generally  be  avoided  by  commencing  with  a  very  weak  current.  It  ia 
better,  indeed,  to  commence  with  no  current  at  all,  applying  the 
sponges  in  the  way  directed,  so  that  the  child  may  be  t'ainilar  with 
thetn,  and  cease  to  fear  them.  Then  two  or  tbree  colls  may  be  used 
and  the  strength  gnidually  iucreaiifd  day  by  day.  lu  this  way  & 
curreut  strong  euougb  to  cause  contraction  will  often  be  tolerated. 
If,  however,  iu  spite  of  these  precautious,  this  strength  c&nuot  be 
employed  without  distrestjiug  aud  disturbing  the  child,  tbe  attempt 
to  obtain  mu»cular  contraction  should  not  be  iiersevered  in,  but  only 
such  a  curreut  employed  as  does  not  disturb  the  child.  An  influence  ou 
nutrition,  if  slighter,  is  still  exerted,  aud  if  the  application  is  con- 
tinued for  a  longer  time  it  is  probable  that  equal  good  ii  done.  The 
electrical  treatuieut  may  be  commenced  at  the  end  of  the  third  or 
fourth  week  aficr  thi:  onset.  It  should  not  be  used  earlier,  Icat  it 
exi-ite  increased  disturbance  in  the  spinal  cord.  The  ap[>licatioii 
need  only  be  made  to  those  muscles  in  which  faradic  irritability  i« 
lowered  or  lust.  Other  muscles  will  cither  recover  jwrfectly  without 
its  aid,  or  (as  in  the  case  of  paralysis  of  the  legs  from  implication  of 
the  lateral  columns  in  the  cervical  region)  will  be  uoiniluenced  by 
electricity. 

Another  measure  which  should  be  employed  ia  systematic  rubbing 
of  the  limbs.  This  stimutatea  the  circulation,  which  is  always  dtffee- 
live,  as  the  blue,  cold  surface  shows.  It  no  doubt  also  increases  the 
movement  of  the  fluids  in  the  tissues  outside  tbe  vessels,  and  so 
probably  increases  the  interchange  of  material,  and  promotes  nutri- 
tion. Tbe  muscles  should  be  daily  rublied  and  gently  kneaded, 
upward  rubbing  being  especially  useful.  No  liniment  is  required  ;  the 
uncovered  baud  answers  best.  Cod-liver  oil  is  som<:'time8  rubbed  on  ; 
some  of  it  is  probably  rubbed  in,  without  good  or  harm.  Great  care 
should  be  taken,  at  all  times,  to  keep  the  affected  limbs  as  warm  as 
possible. 

In  all  cases  in  which  the  trunk-muscles  are  \Avak,  even  in  slight 
degree,  bronchial  catarrh  must  be  guarded  against  with  great  care. 
In  such  ca«es  the  muscles  of  respiration  are  weakened,  aud  although 
normal  breathing  may  not  be  impaired,  thn  diminution  iu  strength 
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iba;  render  aa  acute  bronchial  caturrh  rapidlj  fatal,  and  ibis  even 
iDotitltit  after  the  ouset  of  tb»  piiriilysis. 

Wlivu  ttome  voluutary  power  is  regained,  the  B^steiimlic  use  of  the 
BUKles  is  of  great  Herrice,  and  should  be  carefully  attended  to. 
8;iU.'n)alic  planned  movements  may  generally  be  adopted,  and  un 
iaprovemeufr  of  muscular  nutrition  and  power  may  be  securc'd  much 
orlicr  than  if  the  limbs  aro  left  to  the  chance  influence  of  sucli  move- 
Bctits  as  a  child  spontaneously  adopts.  Most  of  the  good  that  ia 
done  by  "movement  cures"  may  be  obtained  by  such  simple  mus- 
coUr  exercist's  as  can  be  readily  arran^^ed  with  the  help  of  a  Jitile 
MMidoration  on  the  part  of  tlie  doctor,  and  can  l>e  efficiently  carried 
on  at  borne,  given  the  utcesBary  persoveranee  on  the  part  of  those 
wlio  bare  charge  of  the  patient,  and  wbieh,  unfortunately,  is  less 
often  forthcoming.  Such  movements  need  to  be  apecially  arranged 
to  meet  the  exigencies  of  each  case,  so  ss  to  call  into  action  those 
niosrlea  that  are  ■we^k  but  not  powerless,  or  that  may  supplement 
the  omsoles  that  are  paral)  sod. 

A  very  important  element  in  the  management  of  the  chronic  stage 

w  the  [»reveiilion  and  treatment  of  the  muscular  contractions,  and  of 

tue  (deformities  to  which  these  give  rise.     The  contractions  cannot  be 

<^«tirely  hiudered,  but  they  may  often  be  prevented  reaching  a  high 

*'^gree  by  careful  attention  to  the  position   of  the  Limbs,  and  by 

'Etching  f'-T  and  treating  the  earliest  indication  of  shorteuiuj;  of  the 

■"•^Usrles.      It  is  needless  to  discuss  iu  detail  the  varied   inllueuce  of 

J^^^ture  in  tbese  cases ;  careful  and  f  lequeut  examination  of  tbe  patient 

J*'ilJ  ftbow  whether  any  deviation  from  normal  relations  is  being  deve- 

I>ed,  and  its  counteraction  is  chiefly  a  matter  of  common  sense  and 

■ittle  practical  ingenuity.     Of  eapecia.1  iraportanco,  however,  are  the 

*^rt*niion  of  the  curvatures  of  the  spine  whiuh  are  caused  by  allowing 

V  |>iitieut  to  sit  up  before  the  buck-musi:les  have  regained  the  ue<;cB- 

Ty  ]K»w»^r,  and  the  prevention  of  tbe  shortening  of  the  flexors  of  the 

ip  aud  knee-joints  that  occurs  wheu  tbe  patient  is  allowed  to  lie  in 

with  the  legs  drawn  up.      More  difficult  of  prevention  is  the  con- 

ction  of  the  calf-muscles,  often  aggravated  in  consequence  of  the 

ssened  growth  uf  the  limb.      Something  may  be  done  during  the 

rocess  of  rubbing,  for  tbe  prevention  of  deformities.     While  the  con- 

cted  muscles  are  rul'bed  upwards,  they  should  be  extended  gently 

ut  firmly.     Thus,  if  tljeculf-nnisclesare  ihorlened,  the  foot  should  be 

U  adily  iiressed  upwards  while  the  calf  is  tubbed.      A  slipper  with 

lastic  stiaps  to  a  knee-bnnd,  may  be  worn  at  night,  often  with  |;reat 

Tieiit.      For  develo|»ed  deformities,  due  to  great  shortening  of  the 

useles.  supjjinil  treatment  by  splints  or  tenotomy  is  usuuUy  iifcestittry, 

d  is  often  important  because  it  enables  the  patient  to  use  tbe  limb 

wHvs  that  would  be  impossible  without  it. 

For  this  and  other  reasons,  meelmnieal  appliances  are  of  unques- 
nable  value.  Counteracting  deformities,  ami  Rup]dementing  weak 
isclos.  thcT  often  enable  a  child  to   w;jik,  who  could   not  do  so 
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without  their  aid,  aud  power  ia  often  increased  to  a  ri'tnarkable  extcut 
ill  iuihreot  wilvb.  In  all  those ciuius.  however,  the  inbtrumeuta  rt^quire 
frequeut  utteution  and  alteration  to  ada]rt  them  to  the  changes  due  to 
growth,  and  patience  is  required  iu  the  Diauageuieat  of  these  cases 
through  their  long  and  tedious  eourBe. 

Two  facts  deserve  a  tiual  euiphabi».  At  ihe  end  of  six  montha  all 
poaaible  recovery  is  nearly  completed,  and  certainly  at  the  end  of  a 
year  the  lesion  has  heci>me  a  cittatrix.  and  further  improvement  will  Le 
merely  by  the  slow  growth  of  the  muscle  that  bus  recovered,  under 
the  stimulus  of  use.  Seeomlly,  this  procetts  of  slow  improvement  as 
the  result  of  use  will  go  on  for  years, — will  go  on  whatever  treatment 
is  adopt*Ki,  and  whether  wpecial  measurt-s  are  employed  or  not.  The 
therapeuitc  specialist  who  carries  on  his  treatment  month  aftermcutU 
will  claim  it  as  hi«  achievement,  but  it  would  occur  equally  without 
his  aid  From  its  nature,  however,  as  alreaJy  stiUed.  it  may  pro- 
bably be  alwiiys  uuf?inenled  by  some  contrivance  to  increase  the  in- 
flueuccB  that  are  really  improving  the  power  of  the  muscles. 


Subacute  and  Chronic  Atrophic  Spiital  Pabaltsis 
(subacute  ano  chuoxic  polio-myelitis). 

Under  this  designation  cases  have  been  described  of  a  miscellaneous 
character,  in  which  paralysis,  followed  by  muscular  atrophy,  comes  on 
less  rapiilly  than  iu  the  acute  form,  its  development  occupying  from 
ten  to  thirty  days,  lu  the  cases  which  are  lerineti  '*  subacute/*  and 
from  one  to  six  munths  or  even  more,  m  tUose  which  are  called 
'"chronic.*^  Many  cases  included  under  this  name  diller  much  in 
their  characters,  aud  are  sometimes  described  as  "  chronic  myelitis,*' 
but  umong  the  castas  placed,  even  until  lately,  iu  this  group,  are  forms 
of  multiple  ueiiritiH.  Most  subacute  atrophic  palsies  are  due  to  nerve 
diseaiie;  almost  ulL  indeed,  which  prutteut  symmetrical  palsy. 

The  cases  uf  spimil  atrophic  paralysis,  iu  which  the  onset  is  not 
acute,  may  be  pLiced  iu  three  clas^tea. 

(1)  Cases  of  subacute  pulio-myelitis  which  differ  from  the  acute 
form,  already  described,  ouiy  iu  their  less  rapid  development  They 
present  the  same  initial  general  disturbance  and  wide  distribution, 
and  the  same  recovery,  except  in  a  limited  region  iu  which  muscular 
wasting  occurs.  They  are  thus  distinguished  from  polyueuhtis,  iind 
also  by  the  irregular  distribution  of  the  sympt<»mB.  Mostof  the  sufTerers 
have  been  itdults.  Little  is  known  of  the  exciting  causes  ot  this  form 
further  than  that  it  certainly  sometimes  follows  exposure  to  cold, 
and  is  probably  sometimes  the  result  of  a  toxsemic  iiiflueiico.  The 
avniptMrns  aud  general  history  of  these  cases  present  no  impurtaut 
difference  from  the  acute  form. 

(2)  Cases  are  met  with  tliat  differ  from  the  type  just  described  in 
the  fact  that  their  cunrse  is  progrresive.  The  onset  is  subacute  or  sub- 
chronic,  occupying  frum  a  fortnight  to  several  months,  but  instead  of 
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juTCit  followed  bj  improremrnt,  the  more  or  less  rapid  onaefc  is  fol- 

luTpd  hy  Blower  graJual  increase,  until  at  last  wid.'-spieaJ  ibronir 

ttiwcaUr  atrophy  is  developed.      Mauj  of  ibesc  are  really  cases  of 

pro^rautre  uiut>cular  atrophy  with  a  subacute  onset.     For  example,  I 

hire  more  than  ouce  known  a  case  of  tliia  disease,  ultitaately  typical^ 

to  begin  by  a  subacute  atrophic  paralysis  of  the  extensors  of  the 

wrists.      These  cases  will  be  consiJereil  iti  the  uccountoftbat  disease. 

Others  present  differences  from  that  malady  and  symptoms  of  more 

invgular character,  whicb  show  that  tbe  lesions  are  distributed  through 

Turious  structures  in  the  cord,  and  llieae  must  be  regarded  as  cases  of 

chronic  myelitis    involviug  tbe  auterior  cornua.     This  form  also  is 

diicfly  cxntiued   to  adults.     It   uccasioaally  results  from  colU,  and 

•OQetiiues  from  injury,   as  a  fall  on  the  buck.      lutempemnce  and 

roiereal  e\cesse9  are  also  said  to  cause  it.     The  wiJe-MpiOAil  uiu.seulur 

Wrophy  which  sometimes  results  from  leiid-potsoniug  is  prtfbably  of 

Uijs  nature.      The  muscles  at  ttrst  present  the  de>;eiifrative  reaction, 

Or  normal  faraiHc  irritability  with  increase  to  vohuism  ;  sometimes, 

Qowerer,  there  is  a  loss  to  both  faradisni  and  vullaism.    The  sphiucters 

iiBUilly  escape.      In  many  cases,  the  affection  exhibits  a  persistently 

I'rwgi-Hsgive  chaiacter  ;  muscular  atrophy  slowly  increases  auJ  extends, 

**util  tbe  ease   ultimately    resembles   one   of   progressive    muscular 

*trophy,  and  tbe  patient  dies  at  the  end  of  one  or  two  years  from 

**b«URt,on.  or   from    interference    with  the  respiratory  movoiuents. 

^    '»tber   cases,    the   atrophy,   after    slowly    prognssing   for   m:iny 

^**uth8,    becomes   stationary,   and    considerable    improvement   may 

*^«in.ttiely  take   place.     This  course  is  seen  especially  iu  traumatio 

T**e«.     Few  observations  on  the  pathobtgical  aniitomy  of  the  affection 

^e  been  made.      Comil  and  Lc]*ine  found,  in  one  c»i3h,  at  tbe  end 
Of   ^ 

'**iir  years,  softening  of  the  lower  parL  of  the  spinul  cord,  chiefly 

I  ^Ue  anterior  cornua,  disappearance  of  the  gangliim-ceUs,  increase] 

-.     *•«*€  connective  tissue,  and  sclerosis  of  the  white  Bubstunc©  around 

^^^"t^rior  horns 

^^^j^lie  diagnosis  from  the  first  fi>rm  rpsts  on  the  slow  onset  and  pro- 

^  *_^*eive  course  ot  tbe  disease.      Although  the  degenemtive  electrical 

^T**'^tioD  may  be  found,  it  is  frequently  absent,  and  this  is  another 

.^^"^^inct'on  from  the  acut^  Tariety.      On  tbe  other  band,  tbe  fact  that 

^"'Mlvsift  pre«'ede«  wasting  is  a  distinction  from  progressive  muscular 


■^ 


^Jphy.      Iu  the  most  chronic  form,  however,  this  distinction  fails, 
^^i  cases  are  met  with  which  ]»re8ent  a  gradation  between  the  two 


■*/ases. 


Y^  ^^Iie  firognosis  is  grave  except  in  traumntic  cases,  but  is  influenced 
*  ^  the  observed  rate  of  progress,  and  the  presence  or  absence  of  any 
.^^^icationa  of  arrest.  When  the  result  of  injury,  considerable  im- 
*^*^vement  is  not  uncommon,  and  it  is  remarkablo  how  great  a  degree 
^    (laralysis  and  atrophy  may,  iu  these  cases,  ultimately  paiss  away 


•VI 


%aoBt  completely.      The  treatment  of  tbe  disease  must  be  influenced 


'^  the  rapidity  of  its  onset.     In  the  subacute  btage  and  form  it  should 
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bo  condui^tod  on  the  same  principles  as  that  of  acut«  cornual  mvelitia, 
lu  tlje  chrwnic  foria  tbe  treatmeut  must  be  the  same  aa  for  progrtiasife 
muscular  atrophy. 

(3)  Many  subacute  and  chronic  c^se^,  which  have  been  descri1>ed 
08  atrophic  spiual  paralysis,  are  perr[jheral,  not  central  in  their  nature, 
and  are  cases  of  multiple  neuritis,  the  symptoms  and  diaguostic 
indications  of  which  have  been  already  described.  The  history  of  the 
subacute  spinal  disease  has  been  largely  written  from  cases  of  multiple 
neuritis.  In  the  statements  just  made,  this  fact  lias  been  kept  in 
view.  While  multiple  neuritis  may  simulate  closely  chronic  iK>lit>- 
myelitis,  it  is  certain  that  the  converse  is  also  true,  and  the  central 
affection  has  beeu  sometimes  thought  to  be  peripheral.  Tbe  fa<.^tB  at 
present  available  8u<j:gest  that  the  central  and  i^eripheral  strui'tures  of 
common  function  possess  common  suBceptibilities  to  the  action  of 
inorlad  iuHueuces,  and  there  is  still  danger  that  the  two  classes  may 
be  confused.  The  most  impoi-tant  criterion  is  the  greater  irregularity 
ill  distribution  of  the  central  disease, — the  more  perfect  symmetry  of 
the  peripheral  afFectiou.  The  presence  of  tenderness  of  the  uerve- 
tmnks,  and  of  the  structures  to  which  the  nerves  are  distributed,  is  of 
more  value,  when  it  oxist^,  than  is  the  suggestion  afiforded  by  ita 
absence  that  the  disease  is  ct'nfrul,  b<?cau8e,  in  the  periphery,  only 
fibres  of  one  function  may  suffer ;  we  may  then  have  none  of  tbe  sym- 
ptoms that  we  commonly  asHociate  with  neuritis,  and  look  for  as  proof 
of  its  existence.  In  purely  motor  neuritis  tbt-re  may  be  no  tender- 
ness or  pain.  But  such  an  affection  is  eitber  unilateral  or  perfectly 
symmeiricaL  Imperfect  symmetry  indicates  an  affection  of  the 
cord. 


ACUTE  ASCENDING   PARALYSIS. 


Ascending  pariilysis.  which  commences  in  tbe  legs  and  ascends  to 
the  muscltiji  of  the  trunk,  tbe  arms,  muscles  of  the  neck,  tbe  diaphragm 
and  the  pharynx,  is  a  feature  of  several  diseases — meningeal  hmmor- 
rhage,  ascending  myelitis,  «tc. ;  but  it  occurs  also  in  CAsea  in  whii:h  tbo 
spinal  cord,  after  death,  appt^ara  ht-althy  to  both  naked  eyo  and 
microscopical  examination.  Such  cases  have,  however,  certain  charac- 
teristic features  which  make  it  desirable  to  distinguish  the  condition 
from  other  dist^useg,  and  the  affuction  bus,  therefore,  been  provisionally 
termed  "  acute  atcending  paralyiiit*'  in  tbe  absence  of  any  evidence  of 
its  nature.  It  was  first  described  by  Landry  in  lBo9,  and  hence  is 
often  culled  Landry  b  parahjsi§.  Acute  ascending  paralysis  is  a  most 
formidable  malady,  most  cases  proving  fatal  in  a  few  days.  Its 
nature   is   mysterious,   but    recent    discoveries    regarding   multij^le 
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have  disclosed  instructive  analogioa  between  the  two  affec- 
|u.  These  hare,  mdend,  led  some  obsorvers  to  the  opiniou  that  this 
IfeDdiii^  ptimlysis,  without  orgauic  central  lesion,  is  an  affection  of 
I  nerres.  As  wc  shall  sei',  it  is  not  probable  that*  this  opinion  is 
{T^ct.  aIthoiifi;h  it  ia  possible  that  the  nerves,  as  well  as  the  centres, 
jomi'times  affected. 

Unsss. — The  etirtlogj  of  the  disease  resembles,  in  general,  that  of 
le  multiple  neuritis  more  nearly  than  tbiit  of  any  other  affection. 
I  diiiease  affecta  males  more  frequently  than  femalos.  It  occurs 
pfly  between  twenty  and  fortv  years  of  age,  but  has  been  observed, 
fare  cases,  in  older  and  youn^r  persons,  and  even  in  children. 
He  sufferers  have  been  the  subjects  of  alcoholism.  Severe  exposure 
Sold  has  been  the  apparent  cause  in  many  instances.  In  other  cases 
I  disease  has  occurred  under  conditions  such  as  cause  toxsemio 
les,  or  after  the  occurrence  of  some  known  blood-disease.  Thus 
hu  occurred  during  convalescence  from  some  general  disease, 
Mlpox,  dif'htheria.  typhoid  fever.  It  has  also  followed  febrile 
mues  of  obscure  nature.  In  these  cases,  it  should  Ire  noted,  the 
||nae  has  followed  at  an  interval  of  &  week  or  a  few  weeks.  It 
)>  sometimes  succeeds  some  traumatic  process,  such  as  a  wound, 
I  here  also  after  nu  interval,  and  usually  when  the  wound  was 
l^arwitly  hejtled.  I  have  known  it  thus  tu  follow  an  attack  of  pelvic 
luUtia.  In  these  respects  it  closely  resembles  polyneuritis.  The 
^A  has  been  reiicateJly  observed  in  the  subjects  of  syphilis,  and 
P^parently  been  arrested  l>y  the  treatment  for  this  disease.*  The 
tnmfitjuice  that  when  some  malady  or  wound  preceded  the  disease, 
I  former  wos  often  of  a  trivial  character,  prevents  surprise  at  ihe  fact 
X,  in  many  cases,  no  influence  could  be  traced  to  which  the  disease 
dd  be  nscribed. 

JrMPTOMa. — Premonitory  symptoms  have  been  noted  in  some  cases 
[eiieral  malaise,  pains  in  the  head  and  back,  tingling  in  the  extremi- 
i — for  a  few  day«  or  a  week  before  the  onset.  The  fii  st  definite 
Iptom  is  usually  weakness  of  the  legs,  often  comnieiicing  in  one 
[upreading  to  the  other.  The  weakness  increases  rapidly,  so  that 
p4.kwcr  of  standing  is  lost,  sometimes  in  a  few  hours,  sometin^cs  at 
end  of  twn  or  three  days;  it  goes  on  to  comjilete  paralysis,  with 
.Xation  of  the  muscles.  As  the  legs  become  motionless,  the  muscles 
^e  trunk  become  weak,  tirst  of  the  pelvis,  loins,  and  abdomen, 
I  of  the  thorax.  The  weakness  next  invades  the  arms  ;  either  the 
er  arm  muscles  or  those  of  the  forearm  and  hand  may  be  first 
tcked,  and  one  arm  is  often  weakened  before  the  other.  The 
klysis  of  the  arms  may  become  absolute,  like  that  of  the  legs,  or 
Le   power  of  movement  may  remain.     The  diaphragm  and  neck 

*  Moeh  weight  •hould  not  be  placed  on  this  fact  ns  proof  of  CKutnl  roIatlon*hip, 
li«e  (apAft  from  tho  'fallacy  of  independent  cesanilon)  it  ia  proliitble  that  the 
itnnit  thfit  i>  pffoctivc  agtiinit  the  vitaa  of  typhilii  U  also  effective  against 
t  blooU-stutfls  lliMt  depend  on  agents  of  similiir  nature. 
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muficlrs  ilien  siiffor,  nnd  difficulty  of  swallowing  comes  on,  somHimefl 
with  paralysis  of  the  niiiaclos  of  the  palate,  and  oftciii  speech  becomes 
difficult,  naKal*  and  indistinct.  The  inability  to  swallow  may  hecome 
so  grout  that  the  patient  has  to  be  fed  through  a  tube,  and  tbc  para- 
lysis may  involve  the  muBi'lea  of  articulation  to  such  an  extent  that 
utterance  luav  be  altogrthcr  unintelligible.  There  is  often  dyspncea 
from  the  weatnesa  of  the  rauscles  of  refipiration,  or  from  interftTence 
with  the  respiratorv  centre  in  the  medulla,  and  the  cardiac  centre  may 
also  be  involved.  Tbe  affection  of  the  bulbar  nerves  is  determined  by 
functional  relations;  thns  the  lips  may  be  paralysed  with  other 
muscles  of  articulation  when  the  upper  part  of  the  fact  ie  uuafFceled, 
In  rare  cases  the  eye-mugcles  ai^e  paralysed  in  some  degree,  usually 
only  as  loss  of  accommodation,  inequality  or  dilatation  of  the  pnpils, 
impaired  reaction  to  light,  or  slight  strabismus. 

Tbe  tingling  and  analogous  subjective  sensory  disturbance  has  been 
followed,  in  some  Ciisrs,  by  hvpersesthesia  of  the  skin  and  tenderness 
of  the  muscles,  but  it  is  probitble  tbat,  in  such  cases,  there  bas  been 
multiple  neuritis.  There  may  be  some  blunting  of  sensibility  in  the 
extremities,  but  there  is  not  definite  loss  of  seusation  in  the  typical 
disease,  A  firm  touch  can  usually  be  perceived  anywhere;  percep- 
tion of  painful  Impiessions  and  of  heat  i>r  cold  is  souielinies  delayed. 
At  firnt,  reflex  action  is  lost  in  the  aQ'ected  limbs,  both  cuta.iteous 
reflex  action  and  myotalic  irritability.  In  cases  rapidly  fatal  the 
loss  has  continued  till  death.  In  cases  that  have  n  covered,  reflex 
action  has  ret\nued,  but  recorded  cases  have  pivsented  considerablv 
differences  ir»  this  respect,  and,  as  there  is  some  doubt  us  to  the 
nature  of  many  non-fatal  cases,  there  is  some  uncertainty  as  to  this 
point.  In  &ome  the  myotatic  irritability  has  soon  returned,  and  bus 
even  become  excessive.  In  the  majority  it  has  reiiKiiued  absent,  and 
not  until  all  panilytic  symptoms  have  disappeared  has  the  knee-jerk 
returned. 

In  spite  of  the  early  fluccidity  of  the  muscles,  if  life  is  prolonged 
they  present  neither  wasting  nor  cliange  in  electrical  irritability.  A 
trifling  reduction  in  size  may  occur,  but  there  ia  no  muscular  atrophy 
such  as  occurs  in  polio- myelitis,  and  even  after  several  weeks  the  most 
careful  examination  fails  to  reveal  any  abnormal  electrical  reaction — 
a  very  important  feature  of  the  disease.  The  sphincters,  moreover, 
escape  in  the  vast  majority  of  cases,  but  not  in  all;  there  is  no  ten- 
dency to  the  occurrence  of  bedsores.  The  cerebral  functions  are  not 
usnaUy  involved,  and  the  state  of  the  patient  who,  with  unimpaired 
intellect,  cannot  express  hiinaelt  either  by  speech  or  gesture,  is  ]jainful 
in  the  extreme.  In  exce[>tional  cases,  however,  there  is  mental  dulness 
or  slight  delirium,  as  if  ftom  the  influence  of  a  blood-state  on  the 
bruin.  In  girls,  this  may  take  the  form  of  hysterical  manifestations, 
and  by  these  the  nature  of  the  disease  may  be  masked. 

As  a  rule  tiere  is  no  elevation  of  temperature,  even  during  the  rapid 
development  of  the  symptoma,  but  in  one  or  two  cases,  which  were  not 
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fiul,  brief  pvrexia  attended  the  onset,  and  in  a  few  others  modemte 

frbrile  disiturbanre  (2^  or  3°)  ocfurivd  at  k  lat^  period.  Profuse 
n<;iitiag  has  l>een  occasioually  iiuied.  Enlargciiieut  of  the  sjiiocn 
iini  Qoled  by  West|>h»l),  such  as  occurs  in  other  acute  diseases,  is 
tin  frequent. 

Tims  tbtf  chief  feature  of  the  disease  is  an  almost  pureljr  motor 
paTulrsis,  progressive  in  character,  with  reluxatioti  uf  the  muscles 
tluriiif^  the  acute  stage  of  the  disease.  It  Ubuullv  bus  on  aticeadiu^ 
ooTtrse,  but  irregular  cases  are  met  with  in  which  the  order  of  invasion 
ia  varied  Thus  the  arms  are  occasioually  iuTolved  before  the  legs, 
the  diaphragm  before  the  intercostaU  [  the  bulbar  symptoms  bave 
l>ef!n  known  lo  precede  the  others,  and  I  bave  seen  theni  reach  a  bijyh 
degree  with  a  fatal  involTement  of  the  cardiac  centre,  before  the  upi»er 
•■•o»cle«  of  respiration  were  affected  or  the  bands  quite  powerless 
Aoiilo^rou-i  i-ases  have  been  recorded  by  others,  ihe  special  featurt-s 
ittiii  course  being  those  characteristic  of  the  disease.  In  some  cases. 
»>wever,  of  irregular  course,  changes  have  been  found  in  thn  electric 
rritability  of  the  muscles;  it  is  probable  that,  in  such  cases,  the  peri- 
pheral nerves  are  affected,  although  we  caiiuot,  on  this  account,  at 
l>roa»'iit  Bi'parato  these  from  the  tvpieal  cases  of  tbe  disorder — a  point 
that  will  be  esplained  in  connection  with  its  patliology. 

The  disease  varies  considerably  in  the  rate  of  its  progress.  It  may 
*^ii  it«  course  and  end  fatally  in  forty-eight  hours.  ])L'ath  usually 
results  from  either  respinitory  or  cardiac  paralysis — the  latter  iu  tbe 
ca»f3  of  irregukr  course.  A  larj^c  proportion  of  tbe  fatal  cases  last 
i^as  than  a  week.  On  the  u).her  baud,  tbe  ilisease  may  only  attain  its 
'i**?ight  at  the  end  of  two,  three,  or  even  four  weeks.  In  some  cases, 
^I'Arently  of  the  same  character,  the  paralysis  of  the  limbs  has  not 
n  compute.  There  may  be  a  rapid  extension  of  the  paralysis  to  a 
rtiiin  point,  and  it  may  then  cease  to  spread,  and  tbe  limbs  la$it  and 
*fe*i»t  affected  may  slowly  regain  power.  A  patient  may  lie  for  days 
***  a  condition  of  universal  palsy,  save  for  a  little  respiratory  power, 
^^d  then  improvement  begin.  As  a  rule,  the  order  of  recorery  of  the 
**»usclea  is  the  opposite  to  that  of  tbeir  invasion.  In  favorable  cases 
*^e  recoTery  of  power  is  usually  slow ;  two  or  three  months  often 
^lopse  before  the  weakness  entirely  disafipears.  Occasionally  there 
■*48  been  a  more  mpid  improvement,  and  tbe  patient  has  beeu  well  iu 
H  few  weeks. 

pATHoi#ooy. — As  a  rule  tbe  most  careful  and  skilled  examina- 
tion has  failed  to  discover  any  morbid  appearance  in  tbe  spinal  coid, 
Bcrres.  or  muscles.  Minute  bsmorrhages,  mot  with  Oircasionally,  have 
prultably  occurred  during  the  last  moments  of  life.  In  a  few  cases, 
apftarently  similar  to  tbe  others,  slight  scattered  indications  of 
itiHammation  have  been  found  in  the  grey  matter  of  the  cord,  with 
degenerative  rhanges  in  tbe  (ranglion-cells  (Immermann)  ;  but,  as  a 
role,  tbe  central  nervous  system  shows  uo  trace  of  lesion.  Of  late 
more  attention  has  beeD   paid  to  the  peripheral  nerves,  and  8li|;ht 
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iadications  of  acute  changfes,  both  parenchymatous  and  ioteralitiil/  H 
hiive  l>cfn  found  in  them,  alibongb  in  souie  cases  they  bare  been  apfa-  H 
rently  normul.  In  addition  tu  tbe  enlargement  of  the  spleen  obserT««]  I 
during  life  and  found  also  after  death,  the  mesent.eric  glandji  bkTt  I 
been  found  Bwollen.  and  also  the  dosed  follicles  of  the  intt^tinei.  H 
Organisms  were  found  in  the  glands  by  Baumgarten.  but  moit  H 
observers  hare  searched  for  theiu  without  anecess  in  all  casfi  of  H 
typical  character.  H 

These  negative  fact-s,  taken  in  conjunction  with  the  conditions  uoder     H 
which  the  disease  occurs^  and   with  tbe  course  of  tbe  mulady,  h&Te     H 
8u^'ge8ted  the  idea  of  a  toxic  influence  nctiug  on  the  nerve-ct^ntret ;     H 
and  this  idea  recoirea  support  from  tbe  discovery  that  acute  swelling    ■ 
of  tbe  spleen  is  common,  iiud  of  tbe  lymphatic  glands   not  mr^—     ■ 
lesions  that  indicate  a  morbid  blood-state.      The  limitation  h\  fuDc-     I 
tiou  of  many  toxtemic  palsies,  e.^.  that  of  accommodatiou,  uflonlft    ■ 
confirmation  of  this  view,  since  the  isolated  acut'e  paralysis  of  a  fiioc-    I 
tioual  centre,  not  anatomically  se|>arate  from  others,  is  known  onlv  ajs    I 
aconsequeuce  of  a  toxic  influence.     Furihcr  confirmation  is  uflEfnleii    ^ 
by  the  fact  that  cases  of  acute  multiple  ueuritiei.  certainly  due  to  a 
tuxKiniia.  may  run  a  similar  course,  and  that  indications  of  such  com- 
mencing neuritis  may  actually   be  found  in  this  disease.     But  tbi^ 
docs  not  exclude  a  central  process.     It  has,  indeed,  been  conjecUred  I 
thiit  the  nerves  are  always  the  structures  impaired,  but  this  vii^w  is  ■ 
rendorod  unlikely  by  the  common  absence  of  altered  excitability  ot  f 
the  niusclcB,  since  the  motor  nerves  seem  never  to  escape  invariably 
in  peri|>ht*ral  neuritis  of  any  variety,  bowever  common  their  f reed*-**^  - 
from  aflfection  in  the  type.     At  the  same  time  this  does  not  exclude  *-^*B 
periphery:  the  nerves  may  suffer  also  in  some  cases,  and  there  tti*T« 
indtc'!,  be  gradations  to  the  cases  of  acute  multiple  neuritis  of  usceo"' 
iny  course  described  at  p,  128.     If  we  ask  on  whit  nerve-structUfO^ 
this  toxic  influence  is  usuailv  exerted,  we  meet  with  the  difficulty  tl***^ 
vvhilu  it  is  clcttrly  upon  some  part  of  the  motor  path,  tbe  integrit*^  *" 
tbe  muscles   sbows   that  the  iuterruption  is  not  in  their  uerve0     *-*' 
nerve-cells,  und  th^ir  reJaxatiou,  with  tbe  prolonged  impHinnent    *^' 
myotatic  irrilaibility,  suggests  that  tbe  structures  interfered  wiib  *^* 
not  far  from  the  motor  centres.     Curara  abolishes  the  function  of  tl*** 
termination  of  the  lower  segment  of  the  motor  palli,  i.  e.  of  the  ner^ 
endings  iu  tbe  muscles.      It  ma_v  he  that,  in  this  disease,  some  to* 
influence  impairs  iu  an  analogous  manner  tbe  function  of  tlie   t^*** 
niinalion  of  the  upper  segment,  {>aralyse3  the  ramification  iu  wbi*^*' 
as  we  have  seen  (p.  175),  the  pyramidal  fibres  must  end  in  tbe  |f  *^^ 
matter,  and  by  which  ihey  are  connectt-d  with  the  lower  segment.        -* 
Las  been  already  |.oint*d  out  (p.  21;i)  that  the  nutritional  stability   *-*' 
tbe  termination  is  probably  lower  th»n  that  of  any  other  part  of  e»^^J 
segment,  since  it  is  the  jiart  fuithest  from  the  nerve  cell  from  whi' 
the  fibre  proceeds,  and  on  which  its  nutrition  de]>cuds.     The  grvftt 
*   Elwnlotir, '  Dt-ut.  tnctl.  WocbeiiKhr.,'  U&O,  No.  98. 
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ogth  of  the  fibres  for  tlie  lumbar  region  may  render  tbeirtonninatinn 
lOK  ittflceptible  than  that  of  tho  fibres  for  the  arm,  and  hence  the 
nDding  course  of  the  paralysis.  It  is,  moreover,  readilj  conceivable 
kt  the  effect,  ext.-nds  in  slij^Iit  degree  to  other  structures  in  the  grey 
litter — thoae,  for  instnnre,  which  intervene  between  the  sensory  aud 
Dtor cells  ;  aud  thus  the  loss  o!  reflex  action  and  myotatic  irritability 
explained,  as  well  as  the  muscular  relaxation,  siuce,  as  we  have  seen, 
Iwular  tone  must  be  ascriVod  to  a  reflex  process.  The  structures 
eeW'i  may  vary  somewhat  in  different  cases,  and  thus  the  slate  of 
let  action  may  vary.  The  facta  of  diphtheritic  paralysis  also  show 
It  the  eifecU  of  such  a  toxic  influence  may  be  revealud,  in  varying 
^ive,  by  visible  cbaiiges  having  the  cbamt'ters  of  influuiuiatiou.  and 
^iin  thus  uiiiler&tand  that  iudit-ations  of  such  iunauimuticMi  in  the 
ty  mtttt<;r  may  be  occasionally  met  with.  The  bulbar  symptoms 
t!  under  the  same  expluuution.  The  motor  path  through  the 
oi  of  ttie  medulla  has  the  same  patholo<t,'ioal  relations  aa  that 
ich  j'osses  throtigh  the  grey  matter  of  the  sjMual  cord.  The  separate 
tiou  of  iiervc-slructures,  distinct  from  others  only  iu  function,  is 
Oimon  in  the  phenomena  of  toxic  actions.  There  ore  no  facts  to  show 
t  nature  of  the  blood-state,  except  thase  that  suggest  its  alliance 
AtUo  iuflueucL'sthat  acton  the  peripheral  nerves;  multiple  neuritis 
>aid  be  studied  in  connection  witli  this  disease  These  facts  suggest 
it  the  virus  is  a  product  of  the  preceding  growth  of  organisms,  at 
it  JD  some  ea«es;  and  if  so,  it  is  natural  that  the  organisms  them- 
res  should  nut  be  t'oimd. 

IAGX06I8. — The  disease  is  recognised  by  the  rapid  development  of 
ysis,  usually  ascenJintj,  with  relaxation  of  the  muscles,  and  with 
ut  reflex  action,  without  considerable  piiin  or  loss  of  sensation, 
if  the  patient  survives,  without  wasting  of  the  muscles  or  change 
lectricftl  irrit:ibility.     The  latter  characteristic  distinguishes  the 
e  from  acxite  atrophic  paralysis,  while  the  absence  of  pain  in  the 
and  of  spasm  is  a  di^itiuction  from  meningeal  haemorrhage.     The 
usis   from   general   ascending  myelitis  has    been   alrt.*ady  con- 
red  ;  it  rests  especially  on  the  involvement  of  all  the  fuuctionsof  the 
in  influmination.     The  distinction  from  multiple  neuritis  has  been 
itioned  in  the  account  of  that  disease  (p.  140),  but.  it  may  be,  is  not 
),ya  absolute,  since  ttie  nen'cs  probably  suffer,  as  well  as  the  cord, 
lomc   cases  of  ascending  paralysis.     The  distinction  from   poly- 
ritis,  founded  on   the  course  of  the  asemding  f<irm,  is  Bubjii<;t, 
eovcr,  to  the  rcsen'ation  that  while  a^iceusion  to  the  arm  tlirongh 
trunk  is  a  feature  of  the  central  disease,  ibis  is  not  enUnlfd  by  a 
e  irregular  course,  and  the  character  of  the  individual  symptoms 
1^^  taken  into  consideration  (see  also  p.  383). 
^^VKOSis. — The  affection  is  one  of  extreme  gravity.     The  danger 
Be  is  in  pro[)Ortion  to  the  interfen  nc  •  with   respiration  and  with 
I  functions  of  the  medulla  oblougatt*,  especially  with  the  cardiac 
kre,  and  also  to  the  rapidity  with  which  the  palsy  comes  on.     But 
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Che  caws  wbich  deTelop  witb  comparatire  slowneRs  arc  not  defoiJ  of 
dunj^er.  Evea  wlien  tbe  svinptcmis  onlv  reach  tbeir  faMgbt  at  the  end 
of  ibrco  or  four  weoks,  di*aib  uuiy  occur  in  tbe  same  waj  as  in  the 
more  rapid  cases.  On  tbe  otber  haml,  recoTery  baa  been  known 
although  tho  paticht  has  lost  all  power  of  motion  at  theeudoftb* 
Bc-eond  day.  The  danger  is  great  as  long  as  the  Bvoiptom*  are  in- 
creasing, and  only  when  distinct  improTement  can  be  recogni^fili*  it 
justifiable  to  anticipate  recovery.  The  earlier  the  bulbar  uymitlotDi 
apf>ear,  tho  more  serious  is  their  significance.  Mental  syTuptonis  tbo 
iui.Tease  tlie  gravity  of  the  progimsiM,  as  they  usually  indicate  a  setere 
Mood-cbiinge,  the  effects  of  which  on  the  nerTous  system  are  liUi/  lo 
reach  a  high  degree. 

TuKATMENT.— During  tbe  early  stage  of  an  attack  of  acute  asccud- 
ing  paralysis,  in  the  absence  of  other  inJieations,  the  treatment  should 
l>e  that  8uttal>le  for  myelitis,  siuct*,  at  tbe  onset,  tbe  dia^nortisbeiffwo 
the  two  diseases  can  never  be  trei  lain.     A  warm  bath,  or  still  belief, 
a  vapour  bath,  sbuuld  be  given  if  the  symptoms  followed  exposure  to 
Ci)ld.     It  ahould  bo  followed  by  connter-irritation  over  the  spine  Iit  • 
long,  narr<iw  murftani  plaat^^r.     More  energetic  counter-irritation, creP 
the  actual  cuut^My,  has  been   recommended.      Tbe   b«)dy  should  t>* 
kept  in  as  peifict  rcat  as  j)osailde.     In  a  very  few  cases  have  dm j^* 
appeared  to  exert  any  influence  on  the  course  of  the  dist-ase.  and  tU* 
mala<ly  is  so  rnro  that  exf)t.»rienoe  acfMimulates  slowly.     Salicylate  c^ 
soda  seems  to  deserve  a  triul  in  cases  that  follow  exposure  to  wlc^ 
Ergotin  has  been  given,  und  one  case  in  which  it  was  used  deserr*^* 
special  mention.     The  patient  was  a  man  a^ed  fifty  seven,  who,  ^ 
week  after  exposure  to  cold  and  wet,  complained  of  a  feeling  of  wv-igli 
and  we;iknes8  in  the  legs;  tbe  temperature  rose  to  103°;  the  loss  o^ 
power  gradually  bet-ame  complete  in  the  legs  and  spread  to  the  arms^ 
without  loss  of  sensation.     At  tbe  end  of  tbe  second  day  there  w 
difficulty  in  swallowing,  in  articulation,  and  in  breathing,  und  death 
seemed  near.     Ergotin  was  given  every  hour,  and  during  the  night 
the  patient  took  twenty  grains.     In  the  morning  tho  bulbar  symptoms 
were  bettor,  the  arras  stronger,  and  there  was  a  trace  of  motor  jK»wer 
in  the  legs.     I'he  patient  rapidly  improved,  and  at  the  tmd  of  a  w««k 
was   welL     If   swallowing  becomes  difficult,  care  must  be  taken  lo 
adniiuister  a  sufficient  amount  of  nourishment,  either  by  the  rectum 
or  by  the  nasal  tul>e.     Several  oases  have  l>een  recorded  in  persons 
who  had  had  syphilis,  ia  whom  arrest  of  the  disease  follow^  the 
administration  of  iodide  of  mercury.     The  chief  lesson   of    modtrm 
researcheB  ia  certainly  that  we  must  look  for  the  moans  of  effectlT* 
treatment  to  the  neutralisation  of  the  toxic  influence  on  which  tbe 
malady  apparently  Jepends.     At  pre»<.*nt,  however,  nothing  baa  been 
ascertained  regarding  antidotal  agents  available  in  the  acutely  active 
stage  of  these  toxromic  siites.     It  is,  however,  ytrobable  that  mercury 
is  capable  of  doing  this  in  some  cases,  and  that  when  the  causatioD 
ia  obscure,  and  tbe  disease  develops  slowly  enough  to  permit  mercuriaLtf^^^*^ 
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frp:ttmpnt»  it  is  wise  to  adopt  this  irrcsfiective  of  the  fact  of  preceding 
8YpbiliB.  In  cases  thnt  follow  triiumtitiu  lesious,  especially  if  lUere 
Imvfi  beeD  any  indications  of  septictemia,  full  dosfS  of  perchloride 
of  iroQ  offer,  I  believe,  the  l>e8t  means  of  destroying  the  activity 
of  tbe  bliKxUstate.  Urgent  symptouis  rei^uire  the  same  treatment 
urn  myelitiit. 


PARALrSIS  FROM  LESSENED   ATMOSPHERIC   PRES- 
SURE;  DIVERS'  PARALYSIS, 

Divers,  And   especially   those   who   work  in   caissons,  at   such  a 
^eplh  iK'Tiealh  water  that  they  are  exposed  to  considerable  pressure, 
oiiy  become    paralysed    soon    after    their  return   to    the   surfocti* 
Apoplectic  attaoks  and  hemiplegia  alno  soraetimps  occur,  but  panilysis 
*>f  the  legs  is  by  far  the  most  common  effect,  and  it  is,  therefore,  clear 
*bat  the  spinal  cord  sufft-rn  in  greater  degree  than  any  oth<'r  part  of  the 
'ervous  system.     Miners  have  been  said  to  suffer  also,  but  this  is 
ioclilful,  because  a  pressure  equal  to  at  least  an  additional  atmosphere 
*«-±m8  neceaaary  for  the  production  of  the  symptoms.     Mnst  of  the 
iiT.jwts  of  the  dinease    have    worked   at  a   de[>th  of   from   forty   to 
Kieiy  fet't  bflow  the  surface  of  water,  and  under  a  pressure  of  two 
four  atmospheres.     In  the  extensive  works  involved  in  laying  the 
■^ndations  of  bridges,  in  which  many   men  have  been  em|)loyed,  a 
Jiwidtrrable  proportion  of  the  workiTs  have  Buffered  in  some  measure  ; 
it|f;vere  degrees  of  affection  are  rare,  because  the  conditions  under 
^ith  they  occur  cau  l>e  avoided.     They  only  occur  in  those  who  have 
'Cn  exposed  for  more  than  a  certain  time,  whicli  is  the  shorter  the 
Uer  tbe  pressure.     At  a  depth  of  ninety  feet  beneath  the  surface, 
_  *  nmunily  from  severe  sympioins  (iiu*l  connnonly  from  all  symptoms) 
U"^  obtained  by  reducing  the  ("eriods  of  work  to  an  hour.     Tiie  danger 
greater  in  those  who  have  had  several  previous  periods  of  work  on 
lit!  same  day,  and  especially  if  slight  symptoms  have  been  exj>enenced 
one  of  these.     It  is  also  greater  in  those  unaceusitomed  to  tbe 
Iditiona.     I  have  met  with  one  ruse  of  hemiplegia  in  a  diver  after 
>nty  half  an  hour's  work  in  a  well  at  ninety-six  feet,  but  the  man  had 
down  twice  before  with  only  intervals  of  rest  of  half  an  hour, 
the  attack  passed  off  in  the  course  of  an  hour.       In  another  case 
jWftplegra  occurred  after  working  for  an  hour  under  only  tifty  feet  of 

•  See,  on  ihiii  ftuhjijct,  Bubinpton  and  Cutbbcrt,  '  Da»»K  Qurirt.  Joant.,'  1963* 
p.  SIS  (eM«^A  at  Londonilerry)  ;  Knds,  '  Med.  TiuieB  and  (Jaz.,*  1871,  p.  2U1  {CAM* 
■t  St.  Loaiti)  ;  Lr^'deu,  '  Arch.  f.  Pa,vc)iiiilrle,*  ix.  Heft  2;  aud  Muxuit,  '  LiiueeU' 
ISSi,  ii,  629. 
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water,  but  the  man  had  worked  on  the  preceding  day  at  a  depth  of 

one  hundred  and  twonty  feet  below  the  surface.  It  is  evidem,  therefore, 
that  the  power  of  resisting  the  dangerous  influence  Taries,  and  that 
predispositiiiu  to  suffer  may  be  caused  by  the  conditions  which  also 
mdueo  an  attack. 

It  is  not  during  exposure  to  the  abnormal  conditions,  but  oa 
returning  to  the  nornml  atmospheric  pressure,  that  the  svmptomt 
come  on;  often  immediately,  and  always  within  half  an  hour  or  at 
most  an  hour  of  ihe  return  to  the  surface.  The  onset  is  nsuallr 
preceded  by  otiier  symptoms,  and  especially  by  pains  in  tbe  ears  and 
in  the  joints,  Tbe  latter  is  very  common,  and  occurs  after  a  much 
slighter  degree  of  exposure  than  is  needed  to  produce  paralvsis- 
They  are  felt  chiefly  in  the  litrger  joints,  and  may  continue  for  days 
and  even  longer.     Very  mrely  there  is  also  swelling  of  the  joints. 

It  is  iiiiiMirtatit  to  note  tbe  conditions  uuder  winch  the  symptoms 
come  on.  Not  only  do  those  who  are  unused  to  such  work  seem 
especially  liable  to  suffer,  but  there  are  also  considerable  individual 
variations  iu  tbe  decree  of  liability. 

Paraplegia  or  ht^miple^ia  tn:iy  occur,  but  the  former  is  far  more 
commou.  The  onbet  of  the  paralysis  is  sudden.  The  legs  feel  heavy 
and  are  found  to  be  weak,  and  in  a  few  uiinutoii  tbe  patient  is  unable 
to  move  them.  Sensation  ia  often  lost  as  well  oa  motion,  and  in  all 
severe  eaaes  the  sphincters  are  affected.  Tiie  arms  are  seldom 
involved.  In  slight  cases  tbe  loss  of  power  is  incomplete,  and  une 
leg  may  be  more  affected  than  the  other.  The  impainnent  of  sensa- 
tion is  oftitn  imperffct  or  irregular.  If  the  paralysis  is  incomplete 
the  power  may  return  in  the  course  of  a  few  days,  but  in  severe  cases 
tbe  [xilsy  usunlly  lasts  for  weeks  or  even  months,  and  it  may  be 
p'^rmjinLut.  Death  may  occur  at  tbe  end  of  a  week  or  more,  iu  Ibe 
same  way  and  from  the  same  c>tuses  as  iu  acute  myelitis.  When  the 
paralysis  is  heniiplegic  it  is  generally  moderate  in  severity  and 
transient,  passing  off  in  a  few  hours  or  days.  It  may  be  even  still 
more  brief,  as  iu  tbe  case  referred  to  tibove,  in  wbieb  a  diver,  after 
httlf  an  hour's  work  uiuety-six  feet  below  the  surtice,  suddenly  felt 
tingling  across  his  loins,  and  that  his  right  arm  and  leg  were  almo.st 
powerless;  in  h^lf  au  hour  he  bad  recovered  sufficiently  to  walk  home. 
If  cerebral  syniptoujs  are  uii»re  intense,  they  are  geuentlly  very  severe, 
with  su^ldcu  losa  uf  ctmsciousuess.  continuing  as  deep  cuum,  irregular 
breathing,  and  indicaiions  of  cardiac  paralysis.  Such  cases  usually 
end  in  death  iu  the  course  of  a  few  hours. 

Patholoot. — The  most  probable  explanation  of  these  cases  ascribes 
them  to  the  eacajie  from  the  blood  of  gases,  with  which  it  has  liecome 
charged  during  the  exposure  to  the  high  pressure.  It  ia  certain  that 
a  great  excess  of  gas  uiust  be  dissolved  in  the  blood  during  the  expo- 
sure, and  that  the  amount,  at  least  of  oxygen  and  of  carbonic  acid, 
contained  in  tbe  blood  when  the  person  emerges  from  the  caisson  must 
be  vastly  greater  than  normal.      It  must,  moreover,  be  greater  tbe  * 
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h<]been  the  exposure,  since  the  absorption  of  tbe  excesa  will 
1  gndimi  process,  talniig  place  tlirough  the  lungs  in  respiration, 
but  it  will  be  more  i-apid  as  the  pressure  in  greater.  These  conditions 
k^rec  with  objterved  facts.  After  returning  to  the  normal  atmospheric 
prtMore,  tbe  excess  of  gas  probably  [Hisses  off  gradually  by  tbe  lungs 
tn  mott  instances ;  but  if  extreme,  gas  may  escape  from  the  blood 
within  the  body.  The  occurr.  uce  of  this  has  beenprofedexperimt*nt- 
aUt  (Hoppt'-Seyler  aud  P.  Bert).  Gas,  so  eaoapiug,  is  no  doubt 
qatoiily  reabsorbed,  but  must  exert  a  pressure  capable  of  arresting  the 
foaction  uf  tbe  structures  of  the  nervuus  system.  If  abundant,  it 
uutv  conceivably  rupture  these.  Further,  the  special  effect  on  the 
oerTe-centres  may  be  connected  with  the  position  of  these  within 
^fiUva  that  are  practically  closed.  These  conditions,  coupled  with 
the  extremely  circuitous  course  of  the  blood  from  the  cord,  may 
Mplais  (he  incidence  of  the  effects  on  the  nervous  system. 

The  few  asceriaiued  fat-ts  harmonise  with  this  pathology.  Such 
Mcape  of  gas  has  been  proved  to  result  from  ditninution  of  the 
•^ttflspberic  pressure.*  In  many  cases  no  viaibic  k-sions  have  been 
found,  and  it  is  obvious  th.it  gus,  widely  effused,  may  exert  dangerous 
pressure,  and  yet  may  be  speedily  removed,  so  that  no  indication  may 
i^uuin  of  the  cause  that  has  com])lel<4y  iirrested  function. 

•It  wsi  once  thought  that  the  syuiptums  were  due  to  local  heemor- 
'"■^e*,  but  extravasations  are  seldom  met  with,  even  in  the  results  of 
^'periment,  and  it  is  certain  that  they  take  but  a  trifling  part  in  tbe 
J^'^uction  of  bymptoms.  The  only  positive  pathological  observation 
^ST^cs  with  the  opinions  above  8tat*»d.  Leydeuf  found  (in  a  case  of 
^^'^ALractcristic  paraplegia)  small  irregular  bssurea  in  the  mid-dorsal 
Sion,  chiefly  wilhiu  the  posterior  aud  hinder  part-s  of  the  lateral 
■iinm.  Tbe  fissures  were  tilled  with  round-cella,  but  contained  no 
'^  blood-corpuscles,  aud  from  their  well-defined  edj^'es  they  Were  cer- 
-^qIy  not  produced  bv  tlie  infiltration  of  the  cells  fonnd  within  them. 
Me  only  explanation  that  is  satisfactory,  or  iu  any  harmony  with 
^eir  features,  ia  that  they  were  produced  by  the  sudden  escape  of  gas, 
*id  were  afterwards  occupied  by  the  ruund-cells.  The  phy&icnl 
^moesd  of  the  cord  is  far  less  in  the  dorsal  region  than  in  the  en- 
'^rgemeutA;  and  prohably,  as  Leyden  suggests,  this  is  the  reason  why 
^iie  dorsal  region  suffers  structural  damage  from  the  escape  of  gua 
*%iore  than  other  parts.  It  is  evident,  however,  that  such  escape  umy 
^^Vcur,  in  the  brain,  for  instance,  even  to  a  fatal  degree,  and  leave  no 
j^K traces  unless  it  oci-urs  so  rapidly  as  to  cause  laceration  of  the  tissue. 
^■^-fbe  absence  of  hteniorrhuge  of  the  ordinary  character  may  be  further 
^H  Explained  by  the  fact  that  the  effused  air  will  resist  the  effusion  of 
T^^  ^lood.  Some  other  anomalous  features,  such  as  the  transient  cba- 
*Tict«r  of  ihe  symptoms  in  some  cases,  are  also  explained  by  the  peculiar 
4iature  of  the  lesion,  which  may  exert  a  wide-sj»read  and  considerable 

•  Hopp*!-Se>hT,  'MGUrrV  Archiv/18S7i  P.  Bert,  'CoiupU»  Itcud.,'  1871-2. 
t  'Arth.  f.  P«yoh.,'  ii,  Heft  2. 
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iuflut^oce,  and  in  a  short  time  may  have  vauislied  hy  tb«  reabsor]>tioD 
of  the  compressing  air.  Hiemurrhu^'O  must  be  ivgarded  as  an  aci^t- 
deutu.1  couaequeiiee.  and  even  iLie  production  of  fiut:b  fissures  as  were 
found  hy  Leaden  mtiy  not  be  a  nccvKsary  part  of  the  lesion,  even  in 
grave  casi'S.  The  uiecUauical  eft'ecU  of  the  gas  riiuy  Xnt  cunsiderablr, 
and  arrest  the  function  of  the  mrve-ek*meuta,  without  the  pa&aa^  of 
the  gaB  outside  the  capillary  veasels. 

The  faot  that  the  spinal  cord  Huffera  more  than  other  organs  way 
be  partly  due  to  the  plexuses  through  which  the  blood  can  return  only 
slowlv  to  the  lun^s,  where  its  relief  from  the  surcharge  of  gas  is  eff*>ct»'d. 
The  same  couttideraLious  apply  to  the  brain.  In  iM^th  organs  the 
sst'ape  of  air  ia  more  instAntly  disastrous  tban  elsewhere,  and.  indeed, 
may  not  only  oecur,  but  act  in  a  [»eculiar  way,  on  account  of  ibe  poai. 
lion  uf  the  or^aud  within  eh:i.ml>era  that  are,  to  a  large  de^rt*e.  ck'sed. 
The  conditions  are  too  complex  to  permit  ur  to  follow  them  in  detail, 
or  analyse  fully  the  mechanisms  that  determine  the  e0ect  ou  the 
nerve-centres.  The  escape  of  the  excess  of  gas  in  the  lungs  can  only 
take  place  gradually,  as  succesT^ive  quantities  of  the  suribarged  blood 
pass  through  the  ca]>illaries  of  the  air-cclls.  If,  lu  const^queuce  uf  the 
slowueHS  of  the  circulaiiou  in  the  cord,  any  escitjic  of  air  occurs  in  its 
capillaries,  the  eHect  of  this  will  be  still  further  to  hinder  the  loi*al 
circulation,  and  to  fuvour  the  further  escape  of  gas.  In  this  way  we 
are  able  to  discern  suniething  ol  the  mechanism  which  deteruline!^th>- 
special  affection  of  the  apinai  ci>rd.  The  less  the  exteniul  su[tpMrLlbe 
loss  will  be  the  resistance  to  the  escjii^e  of  gas,  and  the  incidenoe  uf 
the  Ifsion  uu  )be  poi>terior  part  ol  the  cord  may  Ih}  in  |>art  at  lesbt 
dctermineil  by  the  adoption  of  the  recumbent  posture  when  the  first 
symptoms  are  perceived. 

At  tht^  onset,  when  the  first  symptoms  are  experienced,  it  is  probable 
that  a  return  to  a  greater  degree  oC  pressure  might  arrest  the  deretup- 
ment  of  rhe  mischief.     It  is  certain  that,  in  all  cases  of  exposure  to 
high  degree  of  pressure,  the  truu.^iiion  to  the  normal  pressure  shuult 
he   made   gradually.      When    deveIoi>ed   symptoms  indicate  that 
definite  lesion  of  the  cord  has  occurred,  the  further  treatment  mu^t^"  ^t 
be  conducted  on  tlic  same  principles  as  in  acute  myelitis — the  morbLii^-^-^d 
process  that  has,  in  fact,  been  set  up. 


H^MORRHAGR   INTO   THE   SPIXAL   CORD; 
H^EMATO-MYELIA. 


Primary  hasmorrha^e  into  the  spinal  cord,  sufficient  to  cause  svm 
ptoms,  ia  a  very  rare  disease,  and  it  is  even  mure  rare  than  is  snege*^ 
by  the  eases  now  and  then  recorded  as  such.     We  liave  alreadv  se 
that  hcemorrhage  may  accompany  myelitis;  a  considerable  eitnivj 
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on  may  occnr  when  the  inflammation  is  only  commenciDg,  during  the 

6tiiU>  of  congestion,  and  while  the  svmptoms  are  slight.     Such  oasea 

Meeanly  mistaken  for  |>rini;Lry  hseiuorrfaage.     The  risk  uf  error  is  not 

ftlwayg  remored  by  patlioIogUal  examination.     Iiiflaiuraation  reBulls 

Irom  hffiuiorrhago,  and  when  iuJioations  of  myelitis  aro  fomid  about 

a  clot,  it  may  be  impossible  to   say   whether  these   are  primary  or 

aetomlary.     It  ia  probable   that  uiauy   cuses   ol  seooudary  myelitic 

hffiiiiorrha^e  have  been  rej^rded  and  described  aa  primary,  and  it  is 

poMible  that  a  few  casetJ  of  primary  hiemorrha^'e  have  been  regarded 

*««ocoQdary.     One  writer,  Hayem.*  gi>eb  eo  far  as  to  deny  the  occur- 

ivnco  of  primary  non-traumatio  btemorrbage ;  but  such  an  eselusive 

rifw  is  unwariTiuted.     It  is  certain,  however,  tbat   the   history  of 

pntnary  hemorrhage  has  been  largely  written  from  uncertain  data, 

^d  wdl  need  extensive  revision  when  a  bufiiuieut  number  of  exact 

^bs^^tatious  have  acciiniulated. 

Etio LOOT.  — The  rarity  of  hroniorrhoge  into  the  cord  ia  especially 

gr^at  in  comparison  with  the  t'requent-y  of  hiEmorrhage  info  the  braixL 

*^he  differeace  probably  depends  on  the  tortuous  and  long  conrse  of 

'**t*  orteriiil  path  to  the  cord,  whereby  the  vessels  are  jtreserved  from 

^*^G  bigh  pressure  which  is  the  chief  cause  of  the  degeneration,  dilata- 

"On.  aud  rupture  of  the  cerebml  arteries.     Miliary  aneurisms  are  not 

*^^n<l  within  the  spinal  eurd.     Hmmorrhage  is  far  more  common  in 

^**^lefl  than  in  females.     It  may  occur  at  any  age,  and  has  been  met 

^^*^ih  in  young  children,  even  so  early  an  seveu  months^f  while  some  of 

^*^e  Bubjoors  have  been   in  advanced   life;   but  it   is  most  common 

tween  twenty  and  forty,  t.  *.  during  the  first  half  of  adult  lit'e- 

oy  ca!»es  occur  in   young   adults   apart   from   injury  or   obvious 

^^ ^citing  cause,  and  apart  also  from  initial  myelitis,  whitb  accounts, 

^^Offcver,  for  some  of  tbe  cases.     It  has  been  met  witb  as  a  couse- 

^^~^uence  of  a  hemorrhagic  tendency,  as  in  a  case  in  which  it  succeeded 

^^were  epistaxie,  to  which  the  patient,  a  young  man  of  twenty-four, 

»^^r»s  liable.  J 
Of  immediate  causes,  injury  is  the  most  frequent,  especially  falls 
"Vbich  involve  a  severe  com-ussiou  of  the  spine ;  tbe  si)inal  column  may 
\iT  may  not  be  injured  at  the  same  tiiue.  Over-exertion  and  exposura 
to  cold  hare  in  rare  eases  preceded  the  onset.  Chronic  alcoholism  and 
sexual  excess  have  been  thought  to  predispose.  In  one  ease  within 
my  knowledge,  an  extensive  haomoiTbage  into  the  grey  substance  at 
the  top  of  the  lumbar  enlargement  resuked  from  coitus  four  times 
rpjieated,  the  symptoms  commeniing  suddenly  during  tbe  fourth  act. 
Minute  extravasations  are  often  found  after  death  from  diseases  which 


*  'Dm  Hemorrhflgies  intra-racl/tdleanei/  Pari*,  1872. 

t  CliffiirJ  Allbatt,  '  Lancet/  1870>  vol,  ii,  p.  9-1.  Nnmerotu  hsmorrbn^*  were 
red  in  tbe  R)(^y  mntter  of  the  liiiubtir  nml  rt^rvicul  cnliir^riiifiitx  (prnbnhlj 
|»lk)-iny«ntic,  but  occurring'  the  day  nftcr  a  fall)  in  a  child  of  fourbyCLaff«y 
CP-th.  Tr»M«,.'  1885), 

I  Siuclair.  *  L«DCct/  1685,  ii,  p.  1013. 
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interfere  with  respinition  and  cause  venous  congestion,  and  they  are 
especially  froqueat  in  muladies  wbicb,  at  the  same  time,  cause  func- 
tional excitemont  of  the  ooni,  as  tetanus  and  all  8ever«  crjuvulsions. 
They  cause  uo  symptoms,  aiifl  are  probalily  produced  <:iuring  the  last 
moments  of  life.  Tliey  liave  been  termed  ^*  cieceseoryV  Tue  diseases 
of  the  cord  that  lead  to  secondary  h»morrhai:jp  are  chiefly  inSauinui- 
tion,  tumours,  and  cavities  in  the  cord.  Tbe  laRt-named  condition  is 
e9|»e*-iallY  important.  It  is  probable  that  hfiemorrhage  occurs  more 
readily  in  spinal  cords  (bat  contain  a  congenital  cavity  or  fissure,  due 
to  an  arrest  of  development,  and  surrounded  by  embryonal  neuroglial 
tissue.  Hence  this  condition  will  be  found  iu  disproportiotiate  fre* 
quency  in  cases  of  hapniorrhage. 

Pathological  Ahatomt — The  minute  extravasation  a  just  men* 
tioncd,  as  met  with  after  asphjiial  and  convulsive  diseases,  are  found 
in  both  the  grey  and  wbite  substance,  but  especially  in  the  fofmer^ 
They  are  UKually  microscopic,  or  visible  to  thn  naVed  eye  as  minute 
red  points,  distinguishable  from  distended  vessels  only  by  their 
slij^bter  resistance  to  a  stream  of  wati-r.  The  extravasition  may 
occupy  the  perivascular  sheath,  or  the  cavity  in  which  the  vessel  lies, 
or  extend  between  the  nerve-elements.  The  larger  non-traumatio 
hoemorrhages,  which  cause  symptoms,  always  Ix'giu  in  the  gray 
substance,  and  are  often  coutineJ  1o  it,  extending  into  the  white 
columns  only  wbeu  larfre  ic  size.  TLo  vessels  of  the  grey  substance 
are  mure  nuiht-n^us  than  those  of  the  white,  have  less  external  support, 
and  ]'rot>abty  uodergo  more  considerable  changes  in  state.  The 
effusion  forms  a  cavity  in  the  cord,  sometimes  rounded,  sometimes 
irregular,  in  transverse  sectiuu,  and  half  an  inch  or  more  in  vertical 
extent.  The  cord  is  enlarged  at  the  seat  of  the  hemorrhage,  and 
this  may  be  visible  externally  as  a  dark  swelling  the  size  of  a  nut  or 
a  bean.  Very  rarely  the  htemorrbage  tcara  the  layer  of  conl  which 
limits  it,  and  blood,  usually  only  in  small  quantity,  escajies  into  the 
membranes.  The  tissue  atljucnt  to  the  clot  is  usually  broken  dowii, 
stained,  and  softentKl,  and  inflaniuuitory  changes  may  be  recognised 
in  it  with  the  micrnsiope,  just  as  in  the  neighbourhood  of  hfemor- 
rhagos  into  the  brain.  A.s  in  the  Litter,  the  effused  blood  slowly 
undergoes  changes  in  tint,  becoming  first  rusty  and  then  yellow,  and 
ultimately  a  cyst  may  remain.  Several  extravasations  may  coexist, 
usually  iu  the  same  part  of  the  cord.  In  contrast  to  this  focal 
hiemorrhoge  there  may  be  an  infiltration  of  the  grey  matter  with 
punctiform  entmvasations,  which  may  appear,  until  closely  examined, 
to  be  a  single  ha*iu!»rrhage.  The  tissue  between  these  small  extra- 
vasations is  broken  down.  It  is  pr.>bablo  that  this  form  is  always 
secondary  to  myelitis,  as  in  the  case  mentioned  in  the  foot-note  ou 
p.  391.  In  such  secondary  cases  a  careful  microscopical  examination 
usually  reveals  indications  of  inflammation  ruuch  more  extensive  than 
the  area  sffected  by  the  bseiaorrhage.  A  growth  iuto  which  hemor- 
rhage occurs  i&  usually  a  glioma,  unalfeeted  patts  of  which  will  be 
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found  in  the  neiglibourliood  of  tbe  extravasation.  Tbo  caTities  in  the 
Cord  into  which  blood  may  eatupe  are  somciimea  of  considerable 
v«rlical  extedt.  I  have  known  a  fissure  in  the  posterior  column  to  be 
filM  with  blood  through  almost  the  whole  length  of  the  cord.  This 
cuuditioa  thus  favours  both  the  occurrence  and  the  extension  of 
Usiaorrbage. 

Syhftomb.— Slight  symptoms,  "prodromata"  have  been  obserred 
ni  lorue  cases,  chiefly  iu  the  form  of  trifling  sensory  didlurbance, 
tiogliiig,  ^c,  in  the  limbs  afterwards  paralysed.  They  hiire  existed 
for  a  few  hours  or  days,  or  even  for  two  or  three  weeks  before  the 
onset.  It  is  probable,  however,  that  these  have  been  cases  of  secoii- 
•^ry  my**Ltic  h»morrhage,  and  that  there  are  no  premonitory 
■/Diptoms  in  primary  extravasations.  The  actual  onset  is  always 
*ud<ion ;  the  symptoms  attain  a  considerable  degree  iu  the  course  of 
*  few  minutuB,  but  they  sometimes  increase  during  one  or  two  hours, 
^Iken  the  hsemorrhage  is  from  a  smtill  vessel  aud  slowly  inuivases  in 
»•**«— probably  augmented  by  the  rupture  of  other  vessels  whicb  are 
BDr-u  in  the  tissue  lacerated  by  the  blood.  Occasionally  there  has 
^«^n  traiwient  loss  of  consciousness  without  any  cerebral  lesion,  pro- 
^••.%)ly  from  the  upward  influence  of  the  shock.  Rarely  the  onset  has 
■b«D  by  a  aeries  of  sudden  augmentations  of  the  syiuptoma.  Some- 
n^sies  the  symptoms  come  on  during  sleep.  The  suddenness  of  the 
'^x^a-set  is  the  chiiracteristic  of  the  disease. 

The  symptoms  which  thus  develop  rary  according  to  the  seat  atid 

t«Dt  of  the  extravasation.     In  the  majority  of  cjiacs  there  in  ]>ara- 

^a,  Complete  motor  and  sensory  paralysis  up  to  the  level  of  the 

-aioii,  with  loss  of  power  over  tbe  sphincters.     Paiu  commonly  but 

■^ol  invariably  accompanies  the  sudden  palsy;  it  may  be  felt  in  the 

me  or  in  the  sacrum,  round  tbe  trunk,  at  the  front  of  tlie  thorax, 

^^"t*l  the  epigastrium,  sometimes  seeming  to  pass  thence  throngh  the 

^^  "Tunk  to  the  spine,  or  it  may  be  felt  in  the  legs.     If  in  the  spine  it 

^"^  local,  and  dc»e8  not  extend  through  a  considerable  length  of  the 

^^pine,  as  in  meningeal  hsemorrbage,  aud  there  is  not  the  initial  spasm 

B^od  rigidity  which  chm-acterise  the  latter  disease.     This  pain  may 

B)>recede  the  palsy,  even  for  half  an  hour  or  an  hour;  it  begins  suddenly, 

^tod  is  no  doubt  due  to  the  lirst  slight  extnivasatiou,  whicb  afterwards 

increases  (when  some  resistance  yields),  and  efleets  the  compression 

that  produces  the  paralysis.      Thus  a  girl  aged  fifteen  was  seized 

with  sudden  sharp  pain,  referred  to  tbe  sternum  at  the  mammary 

I  level,  and  to  the  corresponding  region  of  the  spine;  this  continued 
for  half  an  hour,  when  tbe  legs  suddenly  became  powerless  and  insen- 
sitive. It  is  highly  probable  that,  when  there  is  such  initial  modial 
or  bilateral  pain,  the  hiemorrhage  occurs  in  the  central  region  of  the 
yrey  matter,  perhaps  from  one  of  the  commissural  or  anastomotic 

•  arteries  (see  p.  188),  and  that  the  pain  is  due  to  the  irritiition  of  tbe 
fibres  of  the  posterior  commissure,  in  wLich  the  paths  for  pain  cross 
the  middle   line.     The  spinal  column   may  be  tender  opposite  the 
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affented  spot.  Usually  the  parHlysed  luuscles  are  relaxed.  Some- 
times they  are  the  seat  of  early  clonic  contractions,  or  these  may 
come  OD  a  few  days  after  the  onset.  When  the  hsemorrlmge  is  in  tbo 
cervical  region  all  the  limbs  are  jxjwerless  ;  one  arm  is  often  affected 
Itefore  the  other.  The  state  of  reflex  action  varies  according  to  the 
scat  uf  the  disva^se;  if  it  is  at  first  abolii»hed  it  quickly  returns  in  the 
legs  (unless  the  haemorrhage  is  in  the  lumbar  enUn^emcnt),  and  it 
soon  becomes  excfssive  unless  destroved  by  secondary  myv'litia — * 
not  uufrequent  consequence.  In  one  case  there  was  a  remarkable 
initial  increase  of  n^otatic  irritability  a  few  hours  after  the  onset, 
probably  irritative,  and  quickly  giving  place  to  loss.*  Vaso-molor 
aixl  trupbiti  changes  in  the  skiu  are  common  au*]  often  intense;  there 
is  often  vascular  diliitatiou ;  bedsores  readily  form,  and  cystitis  may 
result.  Frequently  tbe  secretion  of  sweat  is  increased  for  a  time. 
The  temperature  is  normal  at  the  onset,  buL  it  generally  rises  in  the 
course  of  a  few  du.ys  from  seconUtLry  infi^imma.tion  in  the  cord. 

The  palsy  developed  at  the  onset  usually  continues  for  a  week  or 
ten  days,  although  the  pain  imty  leaden.  The  symptoms  do  n'tt  always 
increase  during  the  stage  of  iufliLmmatiou,  }>crbapB  because  this  only 
involves  the  structures  whii;li  are  alreatly  int}iaired  by  pressure;  but  if 
the  j>atient  has  betm  bMu^ht  noar  to. death  by  the  primary  Iiflemor- 
rhage,  the  secoudary  inflauimatiou  may  end  life.  Ocoiisiorially,  more- 
over, symptoms  of  an  astemliug  or  descending  myelitis  may  come  on, 
and  the  former  may  cause  death  by  its  iuverferetioe  with  the  muscles 
of  respiration.  This  extension  is  greatest  probably  in  cases  of 
myelitic  hEEmorrhii^'-ef  in  whith  the  eittuvabaiion  is  merely  an  incident 
in  the  course  of  u  commeucing  infhimmatioii,  butitsoems  altto  to  oci^ur 
in  cases  of  primary  bmniorrhage.  The  slow  e3iten>iion  upwards  of  the 
symptoms,  during  tbe  first  week,  may  be  very  distinct;  andtheoc^jur. 
rence  of  descejiding  inflaninmriini  may  be  shown  by  the  loss  of  reflex 
action  and  by  tlio  failure  of  electric  irritability  in  the  muscles,  sometimes 
only  in  those  supplied  from  th'.*  upper  part  of  the  lumbar  enlargement. 

The  symptoms  pass  into  a  chronic  stage,  improvement  "being  usually 
slow.  Some  lusliug  loss  of  power  remains  in  most  cases,  and  there  is 
often  soun-  permanent  muscular  wasting  on  account  of  the  frequency 
with  wbiuh  the  hseuiorrbrtge  is  in  the  cervical  or  lumbar  grey  matter. 
Occasionally  there  ia  rapid  recovery  up  to  a  certain  point ;  a  hicmor- 
rhage  of  small  size  may  abolish  conduction  in  the  white  columns  by 
the  suddenness  with  whicb  it  comf^ressea  them,  and  the  efifeets  of  tbe 
pressure  may  quickly  pass  awiiy,  while  tliuse  remain  tbat  are  due  to 
the  destructtun  of  tbe  grey  matter. 

DiAONosis. — The  diagnosis  rests  on  the  actually  sudden  onset  of 
the  symptoms,  and  on  the  occurrence  of  pain,  in  a  limited  region,  as 
j>art  of  these.  Tbe  former  is  evidence  of  a  vascular  lesion  (rupture 
or  closure),  and  the  latter  hIows  an  acute  irritation  of  the  uerve- 
elements,  such  as  may   be  produced  by  their  laceration,  but  not  by 

*  Sinclair,  loc.  cit. 
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deprivation  of  blood.      It  must  be  remembered,  however,  that 

kWiuot  utjsume  that  symptoriis  which  come  on  during  the  ui}:ht*s 

■lef'pareuf  sudden  onset.     Ntgleot  of  this  uonaiderut ion  sometimes 

Causes  a  mistake  in  diagnosis.     The  mode  of  onset   is  a  &uffi(.-iont 

^i»liiR-tion    from    all   other   ory:aiiic    diboases.   exci  pt    biomnrrhagic 

ttijplitia  and  mcnlnyeal  hBemorrhuf^e.     The  former  (really  a  variety 

of  hemorrhage)  is  distinguishi'd  bjr  the  existence  of  slight  symptctms 

Ufora  the  sudden   attaok.     We   are   not  justified  in   re^^ardint;  as 

primary  haemorrhage  any  cose  in  which  premonitory  symptoms  exiBtvtl 

lor  more  than  a  lew  miuutoH,  unless  sueh  s^mptonts  were  so  pro- 

iounn:d  and  sndden  in  oDi^et  that  they   migUt  have  been  due  to  a 

tlt'liiiiie   e^truviisation,  afterwards  inoronsing.     Initial  fever  (uithin 

the  first  six  bour^)  always  makes  myelitis  probable,  provided  there 

B  no  other  cniisi*  for  it.     The  distimiion  from  meningeal  ha-morrhafre 

has  been  mentioned  in   the  atcoiiut   of  the  symptoms,  and  in   the 

description  of  tbat  disease. 

pRootfOsiB. — In  all  cases  in  which  the  symptoms  are  considerable  in 

^^^frTiw  or  wide  in  rauj^e,  the  danger  to  life  is  great,  and  remains  great 

Qctjl  they  begin  to  subside.     The  T>r<>gno»is  is  better  wht-u  the  disease 

'•  ib  the  dorsal  region  than  when  it  is  in  the  enlargements,  for  the 

"*o»e  causes  as  influence  the  prognosis  in  myelitis.     It  is  better  wbeu 

***i*^liya  returns  in  the  course  of  a  few  days,  but  if  the  enlargements 

****    affected   other  sources   of   danger   reutain   considerable.     Early 

f^pliic  changes  also  render  the  prounosis  worse,  for  tliey  show  an  inten* 

*^y  of  degree  that  may  inv4»lve  grave  danger.     After  the  onset  is  over, 

j~^   forecast  must  be  guided  by  the  general  principles  that  determine 

^R  **^    prognosis  in  acute  myelitis.  ^ 

^H^    ^l*RKATMENT. — The  treatment  of  hfomorrhage  into  the  substance  of 

^K^^    cord  is  the  same  as  thai   of   hormorrhage  into   the  membranea 

^^^^-    295),     The  uieasurea  requisite  are  few,  simple,  and  all-ini|>ortant. 

^^olute  re,Ht  and  the  prone  position  are  to  be  secured  befureanvlhing 

*  A^^is  thought  of.     Ice  should  l>e  apj.lietl  to  the  spine  over  the  seat  of 

^■^  hemorrhage.     The  bowols  shouhl  be  opened  freely,  and  full  doses 

^    ergot  or  crgoiin  may  be  given  :  ^ss  of  the  liquid  extract  or  five 

ains  of  ergntin  may  be  giveu  by  the  mouth,  or  three  grains  of  ergotin 

^**av  be  injected  nnder  the  skin,  and  the  dose  may  be  rejx'ated  two  or 

Viroe  limes,  at  intervals  of  two  hours.     A  few  large  doses  are  probably 

*lortt  effectual  than  smaller  dofies  continued  for  a  longer  time,  since 

^Ite    bsmorrhage   probably  does   not  go   on   for  long.     The  after- 

^r«atment  must  be  that  for  myelitis.     The  disease  is  one  of  those  in 

^thich  most  of  t'  e  good  that  can  be  done  by  treatment — and  in   few 

^liMsas^s  is  the  opportunity  more  urgent — rests  with  those  in  whose 

laudfl  the  patient  is  immediately  after  the  onset. 
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DEOENEBATIOJ^S  OF  THE  SPINAL  CORD. 


A  large  and  important  class  of  diseases  of  the  spinal  cord  consists  of 
those  in  which  there  is  a  blow  dogeueraiion  of  the  nerve-eleraeuta,  with 
au  orergrowth  of  connective  tissue,  and  in  which  structures  are  affected 
that  have  a  common  function,  while  others  that  have  a  different 
function  escape  even  when  thej  are  adjacent  to  the  elements  that  are 
diseatijd.  Affecting  thus  functional  '*  systems/*  thej  are  termed 
"  system  diseases.*'  This  term  has  been  used  in  several  senses,  more 
or  le^s  special  (even  based  uu  the  developmeutal  relations  of  the 
structures),  and  hence  the  quetjtiou  whether  a  given  maladj  is  a 
•*  system  disease  "  or  not,  is  one  to  wbich  various  answers  have  been 
given.  The  term  is  here  used  in  its  widest  and  simplest  sense,  as 
meaning  an  affection  of  the  structures  that  have  a  function  either  the 
same,  or  so  far  allied  that  they  work  together  as  parts  of  one  system, 
distinguishable  as  such  from  otiier  sets  of  structures.  A  '*  uystem 
disease"  may  involve  all  the  stru<:tures  of  the  system,  or  only  some  or 
one  of  them ;  its  chief  distinction  is  from  a  random  disease  that 
involves  structures  irrespective  of  function — merely,  for  instance, 
because  they  are  contiguous,  or  supplied  by  the  same  artery. 

In  "  system  diseases."  tlie  primary  change  is,  as  a  rule,  in  the 
nerve-elements,  and  the  overgrowth  of  interstitial  tissue  is  secondary. 
The  process  is  analogous  to  that  which  occurs  in  the  secoudaiy 
degeneration  of  nerve-tibres,  in  ';vljich  the  first  change  is  certainly  in 
the  nerve-elements,  the  destructiou  of  which  is  followed  by  au  over- 
growth of  nuclei  and  supporting  tissue,  amouuting  ultimately  to 
a  "  sclerosis,"  as  it  is  termed.  The  process  is  by  some  regarded  as  a 
chronic  |>arenchrm:iti)U8  inflammation,  au  inflammation  beginning  in 
the  proper  functional  elements  of  the  organ^  but  it  seems  uudesiiable 
thus  to  wideu  and  loosen  our  conception  of  inflauimatiun  ;  so  far  as 
the  process  is  concerned  the  question  is  one  of  name  rather  than  of 
nature. 

Another  question  of  much  greater  interest  is  the  relation  of  the  two 
elements  in  the  process,  tbe  wastiuij;  and  the  growth,  the  atrophy  of  the 
no!-ve-t issue,  the  hypertrophy  of  the  connective  tissue.  The  failure  of 
nutrition  in  the  one  causes  an  increased  energy  of  nutrition  in  the 
othi-r.  We  have  seen  this  relation  in  the  norve-fibroB.  The  degene- 
ration of  a  fibre  is  attended  by  an  active  growth  of  its  nuclei  and 
protoplasm.  Tlie  nutrition  of  the  two  elements,  the  neural  and  the 
atlvontitial.  is  evidtMilly  connei-tfd  in  the  closest  manner,  but  in  inverse 
course.  It  is  important  to  recognise  the  fact  that  the  process  of 
growth  of  the  countHtive- tissue  eemcnta  is  an  active  manifestation  of 
nutritional  energy,  which,  when  once  excited,  may  be  to  some  extent 
independent  of  its  cause.  It  may,  when  very  aitive.  pass  beyond  its 
proportional   hmits,  and   bo  greater  than  corresftonds   to  the  nerve 
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fttropby  tbat  causes  it ;  invadiDg  adjacent  structures  as  if  an  iiide]>end- 
eni  process.  It  may,  when  very  rapid,  have  some  of  the  characters 
oE  ui  iuterstitidl  inflammation,  and  even  an  acute  inflammation, 
icbvxcess  is  quite  unusual  ;  as  a  rule  the  secondary  process  is  sub- 
iBrdiMte  and  proportioned  to  the  primary  change. 

Tbetie  degenerative  diseases  full  irto  certain  types  so  far  as  the  spinal 
cord  is  concerned,  but  they  are  subject  to  some  variety  of  combina* 
tioiieven  there.and  U)  great  diversity  of  assottiation  with  degenerative 
cluinjjps  elsewhere.  The  affection  of  ihe  cord  is  of  either  the  sensory 
or  llie  motor  elements,  or  both.  The  type  of  the  former  is  tabes  ;  of 
the  latter,  either  spastic  paraplegia  or  muscular  atrophy,  according  as 
tiw  losrer  segment  at  th(^  motor  i>ath  is  affei;ted  or  free.  Other  com- 
'Vioations  of  affection  will  be  better  understood  when  the  diseases  are 
defir-rihed. 

The  degenerative  diseases  are  not  numerous,  but  they  are  of  great 
importance.  They  are  degeneration  of  the  anterior  coruua  and  anterior 
root-fifireu,  causin^r  muscular  atrophy  ;  degeufratiou  of  the  posterior 
colunmjj  and  posterior  root-fibres,  causing  locomotor  ataxy ;  and 
*^eiienition  of  the  pyramidal  tracts,  causing  spastic  paraplegis,  a 
<"«ea«e  tbe  exact  patholoj^ieal  position  of  which  is  not  quite  certain, 
-^ttese  degenerations  may  be  variously  combined,  and  some  combina- 
'wns  need  separate  description. 
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.  ^le  maltidy  thus  named  is  the  most  common  chronic  disease  of  the 

*^al  cord.     It  consists  in  a  de^jeneration  in  tbe  posterior  columns  of 

'    vpinal  cord,  or  tbe  peripheral  sens*  ry  ni:?rve8,  or  botb,  and  is  mani- 

wlien  considerable,  by  iiieo-ordiuatiou  of  movement,  peculiar 

^     *X^s,  defect ive  sensibility,  and  loss  of  the  myotatic irritability  (muscle- 

-     **^i  action),  of  which  tlie  knee-jerk  is  the  most  convenient  raanifes- 

_^Mon.     When  slight  in  degree,  the  symptoms  may  be  limited  to  the 

^^i-fas  and  the  loss  of  the  knee-jerk.     The  name  *'  locomotor  ataxy" 

H«  given  to  the  disease  by  Duchenne  ;  "  tabes  dorsalis,"  or  "  waatiBg 

f   the  back,"  is  a  term  applied  by  Hippocrates  to  certain  symploma 

**^pposed  to  \te  due  to  venereal  excess,  and  long  ago  limited  in  Germany 

^  symptoms  believed  to  depend  on  atrophy  of  the  spinal  cord      It 

thpD  included  all  chronic  pamplcgias,  but  tvas  further  restricted  to 

this  disease  by  Romberg.     It  has  lately  obtained  wider  use  on  account 

of  tbe  discovery  that  inco-ordi nation  may  be  absent  when  the  dihease 

b  slight  in  degree. 

The  svmptoms  vary  much  in  different  cases.     Besides  the  varieties 
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thus  produced.  thL^re  are  two  allied  affections  Usat  oo^t  bm  to  V 

clasBe  1  with  it,     Oae  is  tht*  Bo-<Mtled  "  heivditarr  atAXT.*"     Tbr< 
is  tbai  in  which  both  weukiicsa  and  iDco-ordination  eo-exist  ffoB 
firet;  "ataiic  paraplegia"  it  may  be  called.     Bach  diff«T«  from  Mke 

Tarieties   with   suffioieat  constaacj  to  uient  separate 
These  raricties  are  nut  inrludi*d  in  the  follciwiag  aeoomit. 

HiBTor.T. — The  incoordination  of  movement  and  otber 
of  the  disease  were  frequently  note<i.  during  the  first  third  of 
century,  in  ("ases  of  disease  of  the  spinal  cord,  but  such  casds  wert  sot 
diittngULshed  troin  those  with  iicluat  loss  of  power.  Th<d  ipco-qrdma- 
tioQ  wan  found  to  be  associated  with  disease  of  the  posterior  eohUBBfl 
by  Stanley.*  The  first  really  exact  account  of  the  disease  snu  |Hib- 
lished  in  \S4,7  by  Todd.f  wbodistin^iished  the  cases  with  itMNK-^rnliti^ 
lion  and  without  weakness,  from  simple  p:irap1e^a»  and,  mppsmtlj 
not  aware  of  Stanley'*  obs-rvatton,  he  inferred  (f^^^m  the  chararter 
of  the  symptoms  and  his  theory  that  the  ytosterior  columns  eootain 
fibres  connecting  se^enta  of  the  cord  at  different  levels)  that  the 
piistcrior  columns  wouM  be  found  diseased  ;  aud  he  verified  this 
inference  by  finding  in  two  cases  disease  of  these  columns.  The  credit 
of  the  discovery  of  the  disease  lielonjjs,  if  to  anyone,  unq-  It 

to  Todd,  and  few  dise^ises  can  with  gn-attT  truth  be  sai.l  t"  .  *'n 

"discovered."  Four  years  later  (in  1851)  HomWg  descritied  the 
disease  and  the  lesion  in  the  posterior  columns,  but  he  failed  to  exclude 
loss  of  power  from  tbe  symptoms.  Russell  ReynoMs,  in  1856.  gare 
an  accuiute  description  of  the  symptoms,  und,  in  attributing  the 
ataxy  to  muscular  ansesthesia,  was  the  first  to  give  wh:it  we  must  now 
regaril  as  the  true  explanation  of  the  chief  syiu[)toru.J  A,  series  of 
cnscH  was  descriljt'd  by  Gull  in  1356  and  1857.  Turck  first  oboerred 
wiih  the  microscope  the  wasting  of  the  tibres  in  the  po«l«ri«ir 
columns.  Ducheniie  in  1853 -9  published  an  independent  and  recT 
able  analysis  of  the  symptoms  of  the  disease,  and  gave  it  the  name 
*'  locouiotor  ataxy."  He  obtiiiued  for  it  (with  the  help  of  Trousse^i*a 
**  Lectures")  the  recognition  thut  previous  descriptions  had  failed  to 
secure,  and  Hchicvi>d  such  a  degree  of  success  that  the  raalaW  is 
oalied  in  Fiiincc,  Duchenne's  disease.  If  any  name  is  attaohed  to  it, 
that  of  Todd  alone  can  be  right. 

Cad8EH.  — The  disease  is  much  more  frequent,  in  this  country  at 
least,  in  urban  than  rural  j>opulations.  Inherited  influence  is  to  lie 
trotted  only  in  a  small  [iroportion  of  the  cases,  perhaps  in  not  more 
than  10  per  cent.  It  is  usually  a  gt^neiul  neurotic  heredity,  manifested 
by  such  diseases  as  insanity,  epilepsy,  and  other  degeneratire  d Jotmscs 

•  *  Med.  Oiii«tle/  Feb.,  1840,  and  '  Med.Cliir.  Truni.,*  rol.  xniii. 
t  'Cyclopfltdiu  of  Auntouiy  and  Pby^iolnyy,'  Tol.  ill,  p.  721, 
%  Rejnoldi,*D>ngnoii8  of  OUcn^ca  nf  ihc  BrHiti,  Ac.,'  1855,  "  Aii»»the*ia  Mi 
litrii."     Certiiin  wurdi  are  worth   quoting: — 'It  uppeam    mo*t  probrihlt*  tliuC  tb« 
centripetal   tract    of   fibre*  i«   affecU-d,    and   that   tbe   locality    of  IdBioD    U    v^ry 
v»riable"(p.  166). 
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o(  Uip  nerrouB  ajstem.  Instances  of  tbig  are— father  epileptic; 
h«t  loftane ;  two  sisters  insAoe.  Direct  inht^ritRnce  of  the  diHoaso 
ertreujely  rwre  (the  8|KHMal  hereditary  form  Iifiug  alwttyeexclu'led). 
A  Ut  witU  distinct  aymptoiua  and  optic  nerve  atro[>by  was  the  son  of 
%m&u  who  presented  charucUTistic  indications  of  the  early  stage  of 
uWu  (Reniak).  But  in  most  instances  of  this  character  the  inbyrit- 
wiLc  IS  offfL  ted  by  tiiwins  of  syphilis. 

Mjikd  Mtitifr  far  more  frequently  than  females,  the  proportion  being 

•tKiut  tru  to  one.  and  this  implies  some  proclivity  inherent  in  the  male 

m.    A  like  ]>repouderance  of  m>iles  obtains  in  a  disease  that  has  some 

Alliance'*   with  taWa — general  paralysis  of  the  insane.     The  middle 

|>»'rio(lof  ttdult  life  is  that  in  which  lucomotor  ataxy  uanally  commences. 

No  lesa  than   half  the  cases    bngin    between   thirty    and    forty,  one 

nuarl«r  between    forty   and   fifty,  and   rather   leas    than  a  quarter 

hetwwn  twenty  and  thirty.     It  nirely  begins  after  fifty,  but  I  have 

one*  known  it  to  develop  at  sixty-six.     ITmJer  twenty  it  is  still  more 

'^r*,  but  cdseji  are  met  with  as  early  as  ten,  and  even  in  quite  young 

cbii<Jren,  the  subjects  of  the  cause  next  described. 

•Among  the  individual  causes,  one  oTerBbadows  all  the  rent — the 

iQftuHuce  of  syphilii*.     A  very  large  proportion  of  the  sufferers  have 

***d.  at  some  previous  time,  constitutional   syphilis,  either   distinct 

ndary  symptoms  or  an  indurated  sore.     The  proportion  is  almost 

largt*  in  the  upper  and  middle  classes  aa  in  the  lower.     Of  fifty  con- 

ive  cases  of  the  disease  in  men,  seen  in  private  consulting  practice, 

^^  less  than  twenty-nine,  or  58  per  cent.,  i^ave  a  history  of  a  chancre 

U«>^Q  to  be  hard,  or  of  secondary  symptoms;  and  eight  others  had 

^^'^   a  venereal  sore  of  unknown  nature.     In   the  lower  classes  the 

J^  ^*JX)rtion  is  higher,  and  has  been  estimated  at  80  per  cent.,  or  even 

^-*"**e.     The  ascertainable  facts  are  certainly  l^elow  the  real  facts,  as  I 

^^''e  pointed  out  elsewhere.*     When  a  deduction  is  made  for  possible 

^-iJentiil  coincidence,  there  remains  at  least  one  half  of  the  cases  in 

J     *^ich  Dtimerical  coincidence  must  depend  on  causal  relationship.     It 

l^robable,  indeed,  that,  taking  all  cases,  a  causal  proportion  of  three 

^'^^rlers  would  l»e  nearer  the  truth.    In  women  also  aniecedent  syphilis 

_  5*"*3  often  be  traj.'ed,  although  rather  less  frequently  than  in  men.     At 

.^^^  buiue  time  the  facts  are  even  more  difficult  to  aacei-tain,  since  iu 

^^brried  women  syphilis  so  often  runs  a  latent  coui*8e.     But  in  tbe 

T^^^eB  of  tabes  that  succeed  syphilis  Ihe  lesion  is  not  syphilitic  in  histo- 

^(ficiii  character  j  it  is  aa  tlegi ueraiive  as  iu  the  cases  in  which  syphilis 

^^n  be  excluded,  and  it  is  not  influenced  by  the  treatment  for  syphilis. 

■^Jetice  it  must  be  reg;irded  as  a  degenerative  sequel  of  syphilis  i-ather 

^Lnn  as  a  true  syphilitic  disease    It  is  probably  the  influence  of  syphilis 

^l»at  determines  the  gnater  incideneo  on  the  urban  than  on  the  rural 

l^opulation,  and  the  preponderance  of  cases  in  middle  life.     Inherited 

^rpiiilis  is  also  capable  of  causing  the  disease,  and  is  to  be  traced 

Xu  ail  cases  in  children.      After  the  acquired  disease  the  interval 

*  'LetUomiHa  Lecture*.'  1SS9. 
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l»otween  primary  ayphiliB  and  the  B«t  eymptoma  of  tabes  varies  froui 
one  to  twenty  yeara.  It  ia,  Iiowever,  rarely  leaH  than  three  years,  and 
in  most  cases  it  is  iK^tweon  six  and  twetre  years.  In  raru  cases  tbc 
first  symptora3  occur  during  the  active  stage  of  syjihilis.* 

It  is  certain,  however,  that  syphilis  is  not  the  only  cause  of  tbc 
disease.  In  a  few  cases,  less  than  10  per  cent,  of  the  whole,  it  can  be 
excluded  with  confidence.  The  causes  operative  in  these  can  he 
traced  aUo  in  some  of  the  patients  who  present  a  history  of  syphilis, 
and  in  such  cases  the  causation  of  the  inulady  is  probably  complex. 

One  of  these  causes,  whioh  can  sometimes  be  clearly  traced,  is  in- 
jury,' sueh  as  involves  couL-usaion  of  the  spine.  The  immediate  resnlts 
of  the  injury,  whether  slight  or  grave,  transient  or  lasting,  nre  followed 
1)y  the  symptoms  of  the  degenerative  malady.  In  one  trase  a  man  fell 
from  a  height  on  to  the  deck  of  a  ship;  transient  paraplegia  resulted, 
but  six  weeks  after  the  accident  the  man  pre»ented  extreme  ataxy,  with 
good  power,  and  no  Knee-jerk  (Arnold).  I  liave  known  the  symptoms 
to  develop  gradually  afe^  months  after  a  fall  from  a  horse.  Exposure 
to  cold  and  wet  has  occasionally  preceded  the  onset  so  directly  that 
it  must  be  regarded  as  a  cause.  In  other  cases  the  disease  bas 
succeeded  excessive  fatigue  and  over-exertion,  aud  also  certain  acute 
diseases,  especially  (it  is  said)  acute  rheumatism  and  typhoid  fever; 
it  follows  diphtheria  in  rare  cases,  but  the  a^xic  form  of  diphtheritic 
pacalysis,  passing  away,  is  fur  more  coiiimou  than  true  tabes.  (See 
al^io  section  on  Pathology.)  Alcoholic  excess  has  been  noted  in 
some  instances,  and  the  influence  of  this  cau&^eis  intelligible  since  it  is 
kn4>wn  to  cause  sonielimes  such  a  furut  of  puerperal  neuritis  as 
occurs  in  tabes.  Indeed,  it  is  strange  that  this  cause  cannot  be 
traced  more  frequently.  Sexual  excess  has  been  supposed,  by  some, 
to  be  a  cause;  but  its  influence  can  rarely  be  detected,  and  its  signi- 

*  AltlHin^^h  ftn  oecnsioiiid  Tvlation  to  syphilis  hnil  bt^ii  noUid  by  sevenil  preceditig 
observers.  Fournior  was  the  firvt  (in  1876)  ti>  iisnert  the  witle  extent  of  this  relation. 
Hit  statemeiitB  were  rereivrd  with  doubt  (becniiBe  eypbititir  patients  con»titnted  hi* 
field  for  observntioii),  but  they  were  ronlirmed  from  thr  iiuiinilo[;iciil  Hide  by  rayMlf 
('  Briiish  Mtd.  Jounml,'  Match  1, 1S79)  and  Erb  (•  Arcli.  f.  kliu.  Med./  July,  ISTfl); 
wbilc  Hbtindnnt;  corroborution  htu  been  since  afforded.  Many  wlio  rI  first  doubted 
bave  been  convinced  by  Treftli  oiiservatiuns.  FitcU  collected  without  referenee  to 
tlie  point  at  issue  linvc  provtnl  uttt^lufls,  and  freshly  cullected  fitcta  bav«  Uirown  a 
new  li^ht  on  the  subject.  The  proportion  of  casei  with  previous  syphilis  nerc»> 
B:trily  Taries  accnrding^  tn  the  nbnolnte  frrqaeucy  of  ^philis,  because  the  namWr 
doe  to  other  muses  will  bo  the  same.  Sypliilis  is  nire  amoni;  Hebrews,  and  hence  a 
Bioaller  rado  of  Jewish  tabetics  bave  had  lypbilis.  The  ditferenee  in  the  character 
of  the  lesion  from  that  of  ehiin^a  known  to  be  a^vpliihtic  was  urged  as  ao  objeetiou 
by  m^ny  writers,  but  ruch  considfrntions  are  tlieoretical,  and  must  yiatd  to  facta; 
instead  of  denying  tliut  ibis  or  that  lesion  can  be  proditced  bj  a  given  caose.  we  may 
bave  to  widen  our  view  of  the  openitinn  of  that  cause.  Other  det;:enerations  of  the 
nervoos  systi-in  seem  a)so  to  bave  a  relntion  to  syphilis,  as  I  pointed  out  some  yenn 
ngo  (*  bnucet,'  Jan.  15,  1881).  As  will  be  shown  io  (he  a<'Ction  on  Patbolof^, 
rei^nt  discoveriea  lessen  very  much  tbo  difRculty  of  coiuprehuudin^  tho  r*la* 
tioitslii;!. 
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ice  U  aocertaia.  since  sexual  eicitement  is  undoubtedly  some* 

i«tan  earlr  svmptom  of  the  disease. 

Stci/ndary  Tabes. — SvmptoraB  of  locomotor  atax^r  sometimes  succeed 
<tiit*r  diseases  of  the  spinal  cord,  and  such  sequence  is  especiall/ 
vtumon  in  sjphilitto  subjects.  Myelitis  and  syphilitic  gum.raata 
iftj  be  thas  succeeded  by  tabes.  An  officer  iu  India,  who  had 
Mi  syphilis,  having  suffered  for  a  dtiy  or  two  from  pains  in  the  backfi 
Kik  A  bath  in  snow  water,  and  in  a  few  days  his  h'^s  wore  absolutely 
>werle«8.  He  gradually  recovered  power,  but  could  not  co-ordinatd 
1«  movemeut ;  as  power  returned,  lightning  pains  came  on,  and  a 
S«r  afterwards  he  prest-nted  the  typical  condition  of  locomotor  ataxy, 
■kin,  a  man,  twelve  years  aft^T  Byj'hiUs,  had  a  severe  fall,  followed 
^^radual  loss  of  power,  so  that  at  the  end  of  three  weeks  he  could 
sarcely  stand.  The  legs  remained  weak  for  a  month,  and  then  im- 
»*Ted,  but  ataxy  came  on  ;  three  months  later,  power  was  good,  inco- 
vthnation  extreme.  A  similar  succession  may  occasionnlly  be  observed 
Q  ihoae  who  have  not  had  syphilis.  In  many  cusl-s,  however^  the 
kltimate  condition  is  one  of  combined  weakness  and  ataxy. 

SrMPTOus. — A  typical   case  of  developed  tabes  presents  certain 

Rr,  sensory,  and  reflex  symptoms.  There  is  inco-ordination  of 
meut  of  the  legs,  sometimes  of  the  arras  also,  without  loss  of 
*<nrer  or  muscular  wasting.  There  are  pains  in  the  affected  parts, 
Bpeciaily  sharp  momentary  *' lightning  "  pains;  there  is  some  loss  of 
^sation ;  there  is  often  loss  or  diminution  of  reflex  action  from  the 
:iii,  and  almost  always  entire  loss  of  the  myotatio  irritability  that  is 
^«»le»i  by  the  so-called  *'  tendon-reflexes,"  and  especiully  by  the  knce- 
fk;  there  may  be  retention  or  incontinence  of  urine,  constipation, 
>vl  often  loss  of  sexual  power.  Of  this  group  of  symptums.  two 
Mally  precede  the  others — the  pains,  and  the  loss  of  the  knee  jerk. 
*ese  may  exist  alone,  even  for  years,  bef'>re  inco-ordination  comes  on. 
:»U6  the  symptoms  are  far  wider  in  range  than  the  name  "ataxy*' 
:^gests  ;  and  while  inco-ordination,  if  it  exists,  is  the  most  obtrusive 
►jective  symptom,  it  may  never  bo  developed.  Hence  physiciaus 
^Te  extensively  fallen  back  on  the  older  term  **  tabes  dorsalis.** 
l»l  recent  expansion  of  our  knowledge,  especially  the  discovery  of  the 
^tent  to  which  the  symptoms  may  depend  on  disease  of  the  peri- 
beral  nerves,  shows  that  even  the  qualifying  "dorsalis"  narrows  the 
ikme  unduly,  and  "peripheral  neuro-tabes*'  has  been  added  to  tho 
^miinology  of  the  disease. 

Besidej*  the  symptoms  above  enumerated,  others  are  occasionally 
v^!9«nt.  Of  these  the  most  important  are  atrophy  of  the  optic  nerve 
bJid  occasionally  of  other  cranial  nerves)  ;  trophic  changes  in  the  skin, 
be  bones,  and  the  joints  ;  peculiar  paroxysmal  visceral  disturbances 
'Bd  occasionally  motor  paralyses  and  mnsculnr  wasting  supervene, 
'^•combinations  of  symptoms  present  in  different  cases  vary  much. 
■^  will  l>e  convenient  to  consider  first  the  iudividual  symptoms  in 
^«ir  various  degrees,  and  then  their  grouping  and  sequence, 
VOL.  I.  26 
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Motor  S If mptnmt. — ^The  characteristic  inco-ordinntioTi  of  movement 
develops  graJuallv.  It  ia  nsujLlljir  increased  (as  Romberg  pointed  out) 
by  closure  of  the  eyes,  and  at  first  may  only  exist  when  the  guiding 
influence  of  vision  is  thus  withdrawn.  Before  it  causes  ataxy  of 
movement,  it  may  render  difficult  the  maintenance  of  equilibrium  when 
the  biiso  of  Bup{x>rt  is  narrowed  hy  the  feet  being  placed  close  together, 
toes  and  heels ;  if  then  the  eyes  are  closed,  the  patient  sways,  and 
tends  to  fall.  In  health  slight  unsteadiness  is  thus  producc<l.  varying 
in  degree  in  different  persona,  but  never  amounting  to  even  a  sugges- 
tion of  a  fall.  The  effect  of  closure  of  the  eyes  is  greatest  when 
sensation  in  the  eoles  of  the  feet  is  defective,  but  does  not  depend  on 
this  defect;  it  may  be  markeJ  when  sensation  on  the  soles  of  the  feet 
18  perfect.  The  early  dt^fect  in  co-ordination  may  be  discovered  by 
the  patient  when  he  walks  in  the  dark,  or  backwards,  or,  not  un- 
commonly, when  he  shuts  his  eyes  in  the  process  of  washing  the  face. 
In  a  further  degree  of  inco-ordination  there  is  inability  to  stand  with 
the  feet  together,  even  when  the  eyes  are  open,  and  the  patient  is  only 
steady  when  the  feet  are  wide  apart.  If  the  feet  are  bare,  the  diiE- 
culty  is  greater,  because  muscular  action  has  to  replace  the  ngid 
of  the  boot.  The  irregular  eoutracfiou  of  the  muscles  is  sbown  by  the 
cou8pi*:uous  movement  of  the  tendons  on  the  buck  of  the  feet.  The 
patient  may  oscillate  from  toes  to  heels  before  he  comes  to  rest.  As 
the  defect  progresses,  uncertainty  is  felt  in  walking  even  with  full 
visual  guidance,  especially  on  uueven  ground,  or  on  a  very  smooth 
surface.  A  slight  visible  alteralinn  in  gait  is  then  appreciable,  the 
feet  an!  not  plaeed  on  the  grouttd  quite  as  in  health,  or  there  is  distinct 
difficulty  in  inaiutainiiii;  equilibrium  wh^u  the  patient  turns  quickly, 
and  he  bae  to  put  a  foot  down  suddenly  to  keep  from  falling.  As  the 
inco-ordiuution  increases,  the  change  in  gait  becomes  greater,  but 
varies  mui-h  in  its  precise  characters,  according  to  the  muscles  that 
are  most  affectei].  Often  the  feet  are  raised  too  high,  thrown  for- 
wards too  fur,  brought  down  too  suddenly,  and  the  whole  sole  comes 
in  contact  with  the  ground  at  once.  There  may  be  a  tendency  for  one 
foot  to  be  brought  in  front  of  the  other,  or  moved  too  far  outwards. 
Often  the  foot  becomes  inverted  when  it  touches  the  ground.  Efforts 
to  correct  error  in  movement  have  themsolves  to  be  corrected*  In 
other  cases  the  defect  in  maintaining  equilibrium  is  greater  than  the 
actual  disorder  of  movement  of  the  logs,  and  the  patient  sways  about  in 
the  manner  of  one  who  has  cerebellar  disease;  this  probably  dei^ends 
on  a  pre pondi.' rant  affection  of  the  mu^eles  of  the  hip-joint. 

As  the  defect  progresses,  the  patient  is  only  able  to  walk  by  steady- 
ing himself  with  a  stick,  or  by  taking  hold  of  the  arm  of  another  person 
or  of  adjacent  objects.  At  first  a  very  8li;>ht  degree  of  this  help  is 
sufficient ;  guidance  rather  than  support  is  needed.  Afterwards, 
however,  considerable  support  is  necessary,  and  ultimately  the  patient 
may  be  uniible  to  stand  even  with  help.  Wben  he  attempts  to  rise, 
the  legs  move  hurriedly  forwards  and  backwards^  and  if  the  upright 
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postave  18  at  last  achieved,  the  l^gs  slip  forward,  and  only  strong 
mpHort  saves  the  patient  from  a  fall.  The  ataxy  is  manifest  also  in 
oliwr  movomenta  of  the  lega.  If  the  patient,  when  lying,  tries  to 
toiuJi  an  object  with  his  foot,  the  le^  is  moved  irregularly,  goes  beyond 
tbeftIao«,  and  then  is  broujjht  too  far  back,  and  only  at  last  does  it 
come  in  contact  wilh  the  object,  often  with  unintended  force.  This 
irxo-ordination,  like  that  in  standing,  is  much  greater  if  the  eyeB  are 
elused. 

The  arms  may  present  similar  inco-ordination,  although  tbey  often 
ewape,  even  when  the  affection  of  the  legs  is  extreme;  very  rarely 
the  anna  suffer  before  the  legs.  The  commencing  defect  is  revealed 
hj  delicate  movements,  such  as  writing.  When  slight,  it  may  be 
ttonspicuous  if  the  patient  tries,  with  closed  eyes,  to  touch  some  oliject, 
nch  AS  his  own  nose,  or,  having  abducted  his  arms,  tries  to  bring  the 
fop«6ugers  together.  As  it  increasrs,  all  movements  become  irregular ; 
His  iinpo9»ible  for  the  patient  to  button  his  coat,  or  to  pick  up  a 
noall  ol»ject  Irom  the  table  ;  the  fingers  twist  about  in  the  attempt. 
Tlw  i^n'tisp  is  not  sustained;  first  one  finger  is  felt  to  relax  and  then 
WotbtT.  If  tbe  patient  attempts  to  hold  out  his  hand  in  a  fixed 
pMUire,  it  is  seen  that  the  same  irreg'ilarity  obtains  ;  iusteiid  of  a  uni- 
form balanced  eoutnction  the  muacl^j  contract  and  relax  involun- 
^rilv,  ami  slow  uniutinded  movements  of  the  fingers  result,  some- 
*»«ie8  closely  resemblinj^  tliose  of  athetosis.  The  same  spontaneoua 
ttoTeineuts  may  also  be  obsorw^d  in  the  legs.  Tlujy  cease  at  on<'e 
*t»t;n  the  muaeular  effort  is  relinquished.  Occasionally  the  ronscles 
°'  ihc  trunk  present  in»o-ordination.  Thus  one  patient  could  sit 
•t^adily  onachairwhen  his  eyes  were  open,  but  If  he  closed  them  would 
At  once  fall  ofif.  Tbe  movements  of  the  bead,  face,  tongue,  and  eyes, 
*«»[»e  the  characteristic  derangrment. 

Even  with  extreme  inco-ordiuation,the  power  of  the  muscles  maybe 
Unimpaired.     Occasionally  some  group  of  muscles,aB  the  flexors  of  the 
^nkle.  become  weak  for  a  little  time  and  then  strongagain,  just  as  may 
Ihe  eyebiiU  muscles,  as  we  shall  presently  see.     In  some  cases  motor 
wer  iu  the  limbs  remains  unimpaired  to  the  end  ;  more  often,  when 
e  atiixy  has  become  great,  some  muscular  weiikuess  supervenes,  with 
r  without  wasting  of  the  weak  mtiscles.     There  is  a  distinct  group  of 
s  in  which  weakness  and  ataxy  come  on  together,  but  these  are 
considered  separately  ("Ataxic  Paraplegia"). 

Sensory  aympiotnn  are  prominent  in  most  cases, — subjective  sensa^ 
out,  especially  of  pain,  and  loss  of  sensibility.     Spontaneous  pains 
re  prv'sent  in  some  degree  iu  nine  tenths  of  the  cases  of  tabes.     The 
ost  frequent  and  characteristic  arc  the  sudden  and  lancinating  pains 
lied  '•  lightning  pains."     Tliey  occur  chiefly  in  the  legs,  but  may  be 
in  tbe  trunk,  anns,  and  even  in  the  head.     Tbey  are  usnally 
vsmal  and  apt  to  come  on  at  night ;  attacks  of  such  pains  last 
r  some  hours  or  for  a  day  or  two,  varying  in  seat,  but  often  felt  in 
the  same  part   throughout  an  attack,   or   through  many   attacks. 
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Sometimes  they  are  felt  in  a  limited  area  of  tlie  sVin  ;  at  otliera  thef 
§6611)  more  ileeplj-  abated  ;  sometimes  they  dart  down  the  limb.  The/ 
may  correspond  to  a  uerre  trunk  (especially  the  sciatic),  but  inor* 
frequently  have  no  relation  to  the  nerves.  They  may  be  felt  near  but 
not  in  joints.  Although  the  pains  are  usually  acute  and  "  slabbiug/* 
they  are  sometimes  of  different  character.  Thus  in  one  patieut  the 
sensation  was  as  if  both  leg^  were  for  a  moment  on  fire.  Whea 
referred  to  the  skiu,  this  oi'ttii  becomes  tender  after  the  pains  have 
been  felt  for  a  time,  and  even  the  contact  of  the  bedclotbes  cannot  be 
borne.  When  pains  continue  at  one  spot  for  some  days,  vascular  or 
trophic  changes  may  occur  there,  — ecchymoses  have  been  observed,  and 
I  have  kuowu  the  growth  of  the  hair  to  be  cItan^e<l  where  pains  had 
beeu  felt  iu  the  scalp ;  each  hair  bent  and  broke  short  off*  over  au 
area  the  size  of  lialf-a-crowu ;  after  tbe  pains  ceased,  the  growth  of 
the  hair  became  uormiil.  A  sharp  paiu  maj  be  accompanied  by  a 
sudden  reflex  si>afimudic  movement  of  the  legs,  or  by  inhibitory 
weakness.  Thus,  iu  oue  case,  a  sudden  pain  would  often  make  the 
patieut  fall  on  bis  knees.  The  pains  may  be  so  severe  as  to  prevent 
■loep  for  several  days. 

Other  kinds  of  severe  paiu,  less  brief  than  tbe  liglitning  pains,  occur 
in  some  cases,  and  are  described  by  various  opiihets,  aa  "  burning," 
"tearing,"  "gnawing."  Burning  paiu  in  the  Iocs  distressed  one 
pAtient.  Af  iieh  more  common,  and  occurring  with  other  pains,  are 
slighter  dull  pains  like  those  of  rheumatism,  for  which  they  are  often 
mistaken,  an  error  that  is  facilitated  by  the  circumstance  that  any  of 
the  pains  of  tal^es  in;Ly  bo  influfnccd  by  weather,  being  especially 
increased  by  damp  cold,  Sue'h  dull  pains  sometimes  precede  t-ho 
sharjj  pains  even  for  )ear8.  A  painful  sense  of  constriction  is  also 
common,  and  may  bo  fctt  around  the  trunk  or  in  the  legs,  groins,  &c. ; 
it  ia  often  lefened  to  a  considerable  area — the  patient  may  fe«'l  as  if 
tbe  whole  trunk  were  tightly  enveloped  in  a  cuinms  of  bra^s.  Darting 
pains  also  may  be  felt  in  the  truukand  not  in  the  leg!<i.  Such  a  sense 
of  constriction  is  sometimes  referred  to  the  legs.  In  the  arms  and 
hands  the  pains  are  usually  sliglit  in  degree,  and  seldom  cause  real 
distress.  Visceral  pains  may  also  occur,  usually  paroxysmal,  and 
referred  to  the  stomach,  bladder,  rectum,  &c. 

Pains  are  not  only  the  most  common,  they  are  often  the  earliest 
indication  of  the  disease,  and  may  be  the  only  subj;ctive  symptoms 
in  slight  and  stationary  cases.  They  bear  no  proportion  to  the  other 
symptoms,  and  are  sometimes  trifling — occasionally  altogether  absent. 
They  seem  sometimes  to  occur  alone ;  I  have  seen  several  patients 
who  suffered  lightning  pains,  characteristic  iu  features,  course,  and 
general  associations,  both  with  and  without  the  pupil  symptoms 
common  in  tabes.  Such  isolated  pains  may  be  followed  by 
ataxy. 

Sensations  other  than  pain  are  al«<o  common.  They  are  various  in 
character,  described  as  '*  tingling,**  *'  pins  and  needles,"  '*  creeping," 
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ud  ferr  oft^n  an  if  the  akin,  especially  of  the  soles,  were  covered  by 
some  ioft  sul'Staiice.  Sensations  of  cold  or  of  heat  are  also  comuioa ; 
lie  fwt  may  feel  as  if  the  le^a  were  always  in  cold  water ;  a  scnnatioa 
of  culd  about  tbe  testicles  is  occasionally  complaiued  of.  Similar 
Cutaun>U8  seusations  are  also  common  in  the  hands.  Increased  aensi- 
tiresess  lo  pain  may  also  exist,  esi»ecially  on  the  soles  of  tbe  feet,  and 
oft^D  accompanies  lessenfd  scusibility  to  touch. 

A  diminutiou  of  sensibility  is  also  present  in  moat  cases  of  the 
drreliiped  disease.  It  may  involve  all  forms  of  sensibility,  but  boldom 
equally;  some  forms  may  be  impaired  and  others  normal.  Either 
pain  or  touch  may  be  affected  alone ;  for  instance,  a  prick  may  cause 
no  fleosation  of  pain,  although  the  least  touch  of  the  fiu^jrer  is  every- 
where  perceived.  A  firm  touch  (i.  e.  sli(;ht  pressure)  may  be  felt 
when  a  slight  touch  is  unperceived.  When  a  touch  is  felt,  the 
power  of  localising  it  may  be  impaired.  Temperature  sensations  are 
rarely  aflfected  without  other  forms  of  sensibility,  but  they  may  Ije  im- 
paired with  paiu  when  tactile  sensibility  is  normal.  Ou  the  other 
band,  thtre  may  be  exU'Usive  loss  to  pain  without  any  defect  of  the 
temperature  seuse.  A  prick  may  then  cause  only  a  sensation  of  heat, 
aud  extreme  degrees  of  heat  or  cold  cuuse  pain  less  readily  than 
nurnml.  The  temperature  loss  may  be  partial — either  cold  or  heat 
may  be  unperceived  while  tbe  other  is  recognised.  When  touch  is 
slightly  impaired,  there  mav  be  au  iuability  to  discriimnate  diilerences 
**»  ibe  degree  of  pressure  ou  the  skiu. 

Accompanying  the  diminution  or  increiiBeof  sensitiveness  there  are 

•**inetimes  curious  changes  in  the  sensatiou  produced.     One  of  these 

^*  a  dehiy  in  the  perception  of  pain,  which  may  amount  to  several 

•^^nds.     The  greatest  delay  I  have  met  with   amounted    to   seven 

•^^ods,  but  one  of  fifteen  aecouds  has  been  described  (Enk'nl)erg). 

"*^e  ctmtact  of  a  point  may  be  felt  at  once,  the  pain  only  after  a 

'^^iiaideraLile  interval.    Often  there  is  an  aflci-jjain,  lasting  sometimes 

^^  a  quarter  or  half  a  minute  or  loni^^er,  and  the  maximum  sensation 

'*y  not  be  attained  until  some  seconds  after  the  pain  is  first  felt. 

'*Ua.  in  a  c:ise  in  wliich  there  was  a  d«l:iy  of  seven  seconds,  the 

'**ximum  sensation  was  only  felt  twenty-five  seconds  after  the  prick 

'^^•erst^iiner).     Often  there  is  a  secoud  or  third  maximum,  a  sort  of 

_**yihmical   recurrence  of   sensation,  quick  or   deiibemte,     A  delav 

^«>4iter  ihtin   normal   may  also  attend  the  sensation  of  heat.     Tbo 

hsiojz  power  is  sometimes  striinijely  perverted.     A  touch  or  prick 

'*^  one  Irg  may  l»e  referred  to  the  other,  sometimes  with  singular  nni- 

'■"mily  in  position  (allocheiria,  p.  9).     A  prick  in  one  spot  may  W'  felt 

^    mauy  places  (jwilyiestbesia)  on  the  same,  or  on  buth  legs.     The 

^^^ctioa  of  the  sensttry  nerves  to  electricity  may  be  changed  in  tho 

^»ne  way  as   that  of  the  motor  nerves  when  they  are  degeneiaied; 

*  ^tead  of  the  earliest  sensation,  on  closure  of  the  circuit,  occurring  at 

t«  kathode,  it  occurs  al  the  anoiie  (Mendelssohn). 

Impairment  of  sensatiou  is  most  frequent,  and  usually  greatest. 
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in  the  lower  part  of  the  U'gs  and  f^et.  Tt  may  eren  be  IIn»!to«! 
to  the  Bole8,  aud  Udiially  tbun  ct>asi*s  at  tbe  ouier  sharp  edfge  of  the 
foot,  but  extouds  for  an  iuch  ur  bo  up  tht*  inner  side.  Tmu-b  or 
]ialu  may  be  Just  on  tbo  sole  4mly.  and  even,  fitruuj^'e  to  s^iy,  the 
form  of  Bfusibility  iliut  is  lost  uu  tlie  sole  umy  alone  pensiet  in  the  l^-jTS. 
AUliough  the  sole  is  usu illy  lut^st  affeeteJ,  fiuii8;ktiou  miiy  be  perfect 
on  the  solo  when  just  ekewbero.  One  le^  is  often  more  affeet-'d  tiiiin 
the  other.  The  ]o:is  miiy  extend  to  the  trunk,  and  over  part  or  the 
^'holit  of  it.  In  the  arma  it  is  UKually  greatest  on  the  hands;  ofteu 
couim<.*uce8  on  the  palmar  iiHpect  of  the  fingers,  and  may  be  limited  to 
this  aspect  of  the  hands,  just  as  it  is  to  the  soles  of  the  feet.  Sensa- 
tion may  be  lost  on  the  trunk  and  not  on  the  limbs — an  import^iot 
fact,  Ijecause  the  ancesthesia  may  thru  n-odily  be  overlooked.  On  the 
h^ad  lobs  of  sensation  is  rare  and  pirtial. 

The  loss  of  sensibility  is  not  coufiued  to  tbe  skin,  bat  afi'ect.a  the 
deei>er  tissues  also  in  many  cases.  The  contraction  of  the  ninscles 
on  eleetrie:il  stimuhition  may  b<;  unfelb,  and  the  muscles  may  be  less 
sensitivo  than  normal  to  proftsure  or  forcible  extension.  It  is  only 
from  intelligent  patients  that  this  cnu  be  distinctly  aseerta-inetl. 
Sometimes,  however,  the  muscles  may  be  quite  insensitive  when  cuta- 
neous sensibility  is  little  or  not  at  all  impaired.  It  is  probable  that 
the  sensibility  of  the  joints,  fibrons  tissues,  and  tendons  is  also 
involved.  The  prtsition  of  the  limbs  in  piissive  as  well  as  in  active 
movements  may  uoi  be  perceived.  In  sliffhl  wises  this  sense  of  po3- 
ture  may  not  be  lost,  but  in  severe  cases  it  may  be  so  ubsolntely 
abolished  that  the  patient  has  always  to  look  to  see  where  his  legaare. 
The  antesthesia  may  extend  to  the  viscera  when  the  trunk  is  involve*!, 
lu  consequeiK-e  of  the  loss  of  sensation,  grave  injuries  to  the  limt'S, 
aueh  as  burns,  may  be  unperceived,  aud  visceral  disease  may  be 
unattended  with  the  customary  pain.  Pleui'isy,  for  iust;uice,  may  be 
absolutely  paiialess. 

But  iui[iairiiient  of  sensation  is  not  invariable.  There  may  be  no 
loss  even  in  patietits  who  present  consideiable  ineo-ordinaiion,  and  in 
those  who  sutfer  severe  pains,  as  well  as  in  those  who  have  had  none. 
But  it  is  very  rare  to  have  no  sensory  defect  when  iuLO-ordination  is 
consivjerable, 

Rejtffx  aciion  from  the  skin  is  usually  inqfiiired  in  ]»roportion  to  tbe 
loss  of  cutaueous  sensibility,  and  especially  to  the  loss  of  tactile  sensi- 
bility. It  may  be  normal  when  pain  is  uufelt.  The  plantar  reflex 
is  most  frequently  impaired,  and  the  projijreBs  upwards  of  tbe  disease 
may  Ikj  atti-nded  by  a  progressive  lo.ss  of  the  gluteal,  cremasteric-,  and 
abdominal  retlexes.  On  account  of  the  vuriiitious  met  with  in  health, 
it  is  uncertain  whether  redex  action  is  ever  lessened  when  (here  is  no 
iuipiiirmeut  of  sensation.  On  the  other  hand,  in  the  carlv  stage  of 
the  ditjeusc.  there  is  sometimes  a  considerable  and  even  extreme  cxcecs 
of  all  cutaneous  reflex  action. 
Loss  of  sexual  power  is  an  exceed  ingly  common  and  often  an  early 
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(rmpt'Om  of  tlie  disease,  and  may  precede  any  impatrment  of  sensory 
urrt^flri  fuuctious.  Oii  the  other  hand,  exceptions  are  met  with  m 
which  sexual  power  persists  to  a  late  period  of  the  disease,  evou  uulll 
tft«rthe  ^latient  has  lost  the  ability  to  walk  alune. 

If  the  condition  of  cutaneous  reilex  action  is  somewhat  inconstant, 

tlui  is  not  the  case  with  the  reflex  process  on  which  the  myotatic 

imt^bility   depends.     A    loss   of   the   knee-jerk,   aa   Westphal    first 

pointed  out.  is  one  of  the  earliest  and  mobt  coustaut  symptoms  of 

Ubvs.    With  it  dibappear  also  all  other  indiaitions  of  this  irritability. 

ia  cues  with  great  excess  of  cutaneous  reflex  action  the  knee-jerk  is 

loit  aa  in  other  cases,  and  the  contrast  between  the  two  forms  of  reflex 

*ctioa  is  very  striking.     It  is  exceedingly  rare  for  the  knee-jerk  to  be 

obtained  in  any  case  of  true  tabes,   but  an  early  case  is  sometimea 

m«t  with  in  which  it  is  not  lost,  although  diminished,  and  communly 

unequal  on  the  two  sides.     In  one  or  two  cases  I  have  found  it  slight 

on  one  side  and  lost  on  the  other,  when  distinct  ataxy  was  present, 

and  have  observed  its  subsei^uont  disnppeiirHuce.    In  one  ease,  in  which 

the  ji-rk  was  lost  in  one  leg  only,  lightning  [lains  were  conBnod  to 

iim  leg.     The  loss  often  precedes  for  many  years  the  development  of 

inou-ordioation. 

Sifn  Stftttptomi. — The  functions  of  the  internal  muBcles  of  the  eye 
»re  often  affected  in  tabes.     lu  more  than  five  sixths  of  the  cases*  the 
rellpx  action  of  the  iris  to  light  is  lost ;  rarely  the  action  remains  [perfect 
throughout.    In  most  cases  of  reflex  loss,  the  contraction  ou  accommo- 
dation is  preserved,  as  first  noted  by  Argyll-Robertson.     Often  also  (as 
Erb  has  sJiown)  the  'lilntation  that  occurs  on  painful  stimulation  of 
^^  skin  of   the  neck.   Ac,  ran  no  louger  be  produced.     Sometimes 
^^  ciliary  muscle  is  also  paralysed,  causing  loss  of  accommodation, 
^fy  rarely  there  is  loss  of  accommodation  and  of  the  associated  con- 
•*^*otiou  of  the  iris,  without  loss  of  the  light-retlex.     When  r^-iiex  con- 
'''ftcitiou   is   not  lost,   it  may    not    be   maintained  ;   the   pupil    ugaiu 
'^Hrges;  au  actual  inverted  reaction  to  light  aud  darkness  has  been 
^"^(ierved.t     The   pupils   are   often   \t^ry   email    ('*  spinal   myosis "),, 
'T>eeially  when  there  is  loss  of  the  reflex  dilatation  from  the  skin,  a 
f«  which  seems  to  be  accompanied  by  atony  of  the  radiatuv^  fibres 
'^Jtplied  by  the  sym|>athetic.      Tlie  jiupils  are  not  always  small;  they 
ly   be  of  a  medium  size  or  still  larger,  and  then   I  have  usually 
'und    tliat    the   skin-reflex    can    be   obtained,   although  the   light- 
t'flox  cannot.     They  are  often  not  {rf'rffctly  circular,  and  are  frequently 
Itiennal.     Both  eyes  are  nsnaily  aff('ct«  d  in  the  eame  manner;  occa- 
Ib.pally  the  rctlux  action  is  lost  in  one  and  only  lessened  in  the  other ; 
idcscd,  al most  every  possible  condition  is  occasionally  met  with.    On 
lo  other  hiiud,  the  intra-ocular  muscles  may  be  uiiafffctod  even  io 
ivanced  cases.     According  to  Bergor,  the  ocular  tension  is   often 
^sbcued. 

•  Bcrccr  mji  97  per  cent, 

t  L'Abunde,  '  Lu  I'sj  ibialrio/  1880,  vH,  p.  S30, 
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ParalysiB  of  the  external  ocular  muscles  is  also  common  in  tabes, 
and  occurs  in  Beveral  forma :  (1)  Transient  weakness.  Luting  a  fev 
daja  or  weeks  and  then  passing  away.  (2)  Permanent  paralTsis, 
complete  or  incomplete,  of  a  single  nerve  or  part  of  a  nerve.  Either 
form  may  occur  at  any  stage,  but  the  first  is  most  common  in  the 
early,  and  the  second  in  the  later  stages  of  the  disease.     The  transient 

palsy  renders  diplopia  a  common  sym- 
ptom in  the  early  period;  any  muscle 
may  be  affected,  but  the  external 
rectus  is  that  which  most  frequently 
8uff(?r8.  The  pt>riuatent  palsy  may 
affect  one  or  more  musvlt^s;  often 
the  levator  is  iuvoUed,  causing  what 
has  been  termed  *'  tabetic  ptosis " 
(Fig.  114).  Sometimes  the  whole 
third  nerve  is  paralysed.  (3)  There 
may  lie  a  combined  palsy,  su^^gosting 
&  central  origin,  as,  for  instince,  loss 
of  the  movement  of  ^.onvergeuce  asso- 
ciated with  loss  of  accommodation, 
although  the  internal  recti  act  in 
the  movement  towards  one  side.  (4) 
Kauy  or  all  the  muscles  of  both 
eyes  may  gradually  become  paralysed, 
"  progressive  ophthalmoplegia,"  in* 
ternal  or  external — a  condition  that 
IS  more  fully  described  in  the  account 
of  (K^ular  |>aluiesin  vol.  ii. 

Atrophy  of  the  optic  nerve  is 
the  most  serious  ocular  complica- 
tion of  tabes.  Its  frequency  is  difiicult  to  ascertain,  but  is  oertuiuly 
less  than  is  often  supposed  ;  it  does  not  occur  in  more  than  one  case  in 
ten.  Atrophy  is  generally  an  early  symptom,  usually  commencing 
before  inco-urdination  is  developed,  and  in  a  large  number  of  cases  ataxy 
does  not  supervene  ;  there  seems  a  tendency  for  the  spinal  malndy  to 
become  stationary  when  the  optic  nerve  Huffera.  The  disc  l-iTomes 
pale,  and  its  sul»stance  shrinks,  so  that  rei'ession  l)*^ina  at  its  edge 
instead  of  at  the  central  "cnp/*  as  may  readily  be  ^lerceivcd  by  the 
course  of  the  vessels.  The  failure  of  sight  usually  commences  with  a 
peri|jheral  limitation  of  ihe  field  and  loss  of  colour  vision,  but  sometimes 
central  acuity  fails  early.  When  this  remains  go<Kl,  the  |>eripheral  loss 
may  reach  a  con.siderable  degree  before  it  is  8n^pecled  by  the  i-atient. 
The  visible  pallor  of  the  optic  disc  is  not  always  proportioned  to  the 
failure  of  sight ;  the  change  in  tint  depends  on  wasting  of  the  capiU 
laries,  and  this  does  not  always  correspond  to  i\w  wasting  of  the  nerve- 
fibres.  The  ultimate  tint  is  prey,  or  a  whitish  grey,  especially  as  seen  by 
*  From  a  Sulpctri^re  pLotogrnph,  for  wbinh  I  kid  indublod  to  21.  Charcot. 


FlO.  114.— Doalile  Ubetio  ptoiis.* 
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[       Oie  direct  method.      When  the  disc  was  rery  vascular  before  the 

itroph^,  the  grey  tint  is  generally"  deepest.     The  ressela  are  but  little 

narruwed.     Occasiouallj  there  are  slight  signs  of  congestion  in  the 

eirlr  stage,  and  then  some  tissue  of  gelatinous  aspect  may  develop  iii 

tile  disc,  and  the  vessels  may  appear  somewhat  compressed.* 

The  course  of  the  atrophy  is  uyually  slowly  progressive,  and,  in  most 

I       eiaeg,it  ends  in  total  or  almost  total  blindness.     It  may,  however, 

I      Oetse  to  progress,  and  even  undergo  slight  improvement.     The  onset 

ii  not  always  gradual ;   sometimes  sight  fails  considerably  in  the 

course  of  a  few  days,  without  oplithalmosuopio  changes  to  account  for 

it    1  lave  met  with  one  such  case  in  which  double  temporal  hemianopia 

iQdiinited  disetise  at  the  optic  chiasma.     lu  such  cases  the  secondary 

intcrsiitial    process   probably    assumes    inflammatory  inteusity   (see 

p>  396).     The  atrophy  is  often  more  advanced  in  one  eye  than  in  the 

other,  and  very   rarely  one  eye  only  suffers.     Flashes  of  light  are 

occasionally  experiencfd  in  the  course  of  the  atrophy,  comparable  to 

Oie  lightning  {uiins  iu  the  limbs,  but  they  are  not  common. 

Deafness,  having  the  characters  of  nerve-deafness,  is  met  with  in 
■one  cases,  sudden  or  gradual  in  onset,  transient  or  lasting.     The 
persistent  deafness  has  been  attributed  to  au  atrophy  of  the  auditory 
n<erTe,  analogous  to  that  of  the  optic  nerve,  but  certainly  in  many 
cues  without  sufficient  reason.f    Only  when  there  is  a  progressive  limi- 
tation of  the  range  of  hearing,  analogous  to  the  peripheral  limitation 
of  the  field  of  vision,  are  we  justified  in  assuming  nerve  atrophy.      I 
^^6  seen  two  cases  of  this  kind.     In  each  there  was  also  optic  nerve 
^^'ophy,  and  the  other  symptoms  of  ttibea  were  distinctj     Attiicksof 
^^■Xigo  are  frequent  in  the  cases  attended  by  deafness,  and  seem  to 
5**tKJud  on  the  disturbance  of  tbe  laityrinth  or  auditory  nerve,  and  to 
^  tbus  connected  only  indirectly  with  the  primary  disease.     Anosmia 
^^^^^usiomilly  occurs,  and  is  probably  not  infrequent.     It  is  apparently 
^^  to  ail  atrophy  of  the  olfactory  nerve  simihir  to  that  of  the  optic, 
^he  functions  of  the  other  cranial  nerves  are  not  often  affected. 
^ins  may  be  felt  in  the  region  of  the  fifth  nerve,  and  there  is  occa- 
^^Vktially  loss  of  secsation  in  some  part  of  tbe  area  supplied  by  it,  on 
^*4e  side  or  both.    Unilateml  atrophy  of  the  tongue  has  been  sometimes 
**^te<3.     In  the  larynx,  besides  the  spasm  lo  be  prweutly  described, 

•  Furthsp  detiiiU  will  bo  foand  in  '  Medical  OphthalmoBeopj.' 
^  It  i>  wry  difficult  to  dintiiiguiKb  au  niret'tion  of  the  nerve  from  one  of  itie 
^H^«riitth  iiidcpi-ndent  or  tlie  iiervu.  Even  iii  a  ca«e  of  bilntiTal  dcafueM  coDiing 
^>«  in  the  course  of  taboa,  in  wbicli  tlie  putient  coiiM  bear  only  a  lutid  voice,  and 
^:l««rp  iiutca  bttttrr  than  high  one*,  in  whi<-h  ntrrtphy  bad  brun  diugnom-d,  Liiumc  found 
^^lenrtfou*  tniUivet  iu  each  of  tbe  lahynntlut,  and  tbe  auditory  OLTves  wera  qait« 

;t  III  oov,  only  notet  between  E^  and  D  conld  b«  bonrd.  In  the  other  tbe  paUent, 
^)ien  flr>t  exuinhied,  was  ab*ulute)y  deaf  tu  note's  above  E'  and  below  O^.  A  few 
^ooni  Urn  lut^T.  tike  restrictioo  bad  conrtm*d  ibe  ran^ e  of  hearing  to  ibe  octave  in  tbe 
treble  cU-f,  betwe«n  E*  nnd  E',  pvfn  Kb*  bring  inaiidil>1'>.  Thus  tbe  loss  occurred 
chiefly  from  below  npwanbi.     Ultiuiutcly  ao  iiut«  oould  be  heard. 
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pamlyBiB  of  the  Toca,l  cords  has  been  met  with  in  rare  cases,  both 
an  iboliited  sjuiptom  and  aUo  after  attacks  of  &i>a«ni  hare  occuired 
for  a  long:  time.     Both  |iOHterior  orioo-aryt^Gnoids  hare  lieen  pamlv 
(Oppenbeiin),  and  in  one  aiAe  paralysis  of  one  posticus  occurrc*d  ve 
early  in  the  disease  (Kemak). 

S^kinciere. — The  functions  of  the  bladder  are  frequently  deranged^    , 
there  may  be  either  sluggish  mii-tuntion  or  a  tendency  to  incontintrnc^^B 
and  very  o*'tei»  the  bladder  is  not  perfectly  emptieii.     These  sytnptoi^^, 
frequently  occur  early  in  the  disease,  and  it  may  be  indeed  only  C^^f 
thoui  that  the  patient  seeks  inodieal  advice.     The  ret^ution  mav  beco^zig 
absolute,  or  there  may  be  overflow  incontinence;  there  is  rarely  para- 
lytio  incontinence.     The  imperfect  contraction,  even  when  slight,  mjftr 
have  serious  effects.     The  residual  urine  tends  to  decompusr,  aztd 
gradually    induces    over-distension ;    cystitin   is   apt   to   occur,  ttnd 
secondary  reual  disease  may  develop  insidiously,  and  is  a  not  uucumuaon 
causeof  death  when  the  difficulty  in  micturition  has  been  itisi^nifiitant. 
The  sphincter  ani  is  often  also  weak,  so  that  &  loose  stool  caa   ba 
retained  with  difficulty  ;  but  its  [vuralysis  rarely  reaches  &  high  degrofl* 
Constipation  is  extremely  common. 

Vtiso-itwfor  and  trophic  disiurbanccB  constitute  an  important  group 
of  symptoms,  and  may  reach  a  conHiderable  degree  without  a  coiuci- 


FlO>.  115. — Ftir£urutiiig  ulcer  uf  Dm  fwL  iu  tttbttf 

pllOtOgTUpll.) 


(From  a  SulpHrirra 


lib 
r 


dent  increase  in  the  other  symptoms.  Local  sweating  has  been  nofc--^'"' 
confined,  for  instance,  to  the  palms  and  soles,  or  to  one  side  of  '•-h* 
bead.  The  ecchyiuoses  and  altered  growth  of  hair, in  connection^ 
attacks  of  pain,  have  been  already  mentioned.  Pigment  may  disap 
from  the  skin  and  hair  in  isolated  spots.  Herptts  of  the  skin  is 
uncommon,  and  usually  occurs  in  association  with  attacks  of  pc:-^^^^ 
The  epidermis  of  the  sole  l>eeomos  thickened ;  blisters  readily  fc^^^^ 
beneath  it  and  may  lea<i  to  indolent  ulcers.  The  curious  affecti— ^^^-*°'* 
known  as  **  perforating  ulcer  of  the  foot  "  has  been  found  to  be  alin:::^^^''** 
confined  to  cases  of  tabes.  Troublesome  uhx*ration  of  the  toes»  e^^^P*" 
cially  about  the  nails,  is  also  occiisionally  met  with,  and  may  neo^^"'''' 
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^te  amputation.  The  growth  of  the  nails  of  the  feet,  and  Bometinies 
oi  those  of  the  bands,  may  be  clmnijod  ;  they  may  be  thiLkened  and 
surface  furrowed  or  irregular.  The  iiaiU  may  even  f'ill  oS  and  be 
ilowiv  renewed.  The  teeth  sometimes  deciiy  quickly,  and  may  drop 
<int.  One  patient  who  had  previously  lost  mauy  of  his  nails,  found 
iht  nil  the  teeth  of  the  upper  jaw  fell  out  in  the  cr)ur80  of  three  days, 
irithmit  any  pain  or  deeay.  Wasting  of  the  muBolcs  occurs  only  as  a 
w^DiIilictttiou  in  the  later  staj^e  of  the  discjise. 

Cliatiges  in  the  nutrition  of  the  joints  and  bones  have  attracted 
niQfh  notice   since  attention  was  direcled  to  them   by  the  carefnl 
inventigations  of  Charcot,  whose  name  is  sometimes  connected  with  the 
conditioo.     Tbey  are  not  very  common,  but  are  sufficiently  frequent 
ftnd  well  marked  to  place  their  relation  to  thu  disease  beyond  doubt. 
Thf  bouos  may  become  brittle,  and  may  break  readily,  in  so-called 
**  sptmtaneous  "  fractures.     The  process  of  union  is  attended  with  thd 
fortDationof  a  large  amount  of  callus.     Sometimes  tbere  is  also  ossi- 
fication or  calcitioation  of  the  structures  adjacent  to  injured  bones, 
wid  even  of  the  fibrous  tissues  independent  of  the  joints,  such  as  iho 
intermuscular  and  subcutaneous  tisauoa.     This   may  bo  rapidly  iu- 
fl^uied,  and  extremely  quick  swelling  may  occur,  followed  by  iadura* 
tion.   As  the  infiiimnialiou  subsides,  there  is  a  remarkable  tt-udcnr-y  for 
^^•■ification  to  occur  even  in  the  uewly-fornied  iiiflauuuatory  tissue 
Wtteaih  the  skin.     Such  suboutaiie<'US  changes  occur  most  frequently 
**>   the  foot  or  thigh,  especially  near  joints,   but  sometimea  in  the 
««eper  fibrous   tissues    between    the    muscles.      In   the  joints,   the 
*^*»ai|gea  consist  of  erosion  o£  the  cartilage,  wasting  of  the  heads  of  the 
^*o«3s,  and  ossificatiou  of  the  iigam*'nts  ;  sometimes  irregular  bony 
»'*ovfthB  form,  and  occasionally  the  head   or  shaft  of  a  long   bone 
^y  undepjjo  an  extraordinary  increase  in  size  by  the  deTelopment  of 
^^v  osseijua  tissue  on   the   surface.     The  joint   changes  may   thus 
**\ime  an  atrophic  or  hyptrtrophic  character,  and   the   movement 
^j?  be  either  too  free  or  too  limiteii .   Wasting  of  the  head  of  the  femur 
^^n  renders  dislocation  of  the  hip  easy.     A  remarkable  instance  of 
o&seous  changes  has  been  recorded  by  Charcot ;  a  tabetic  woman 
■»     '"fFered  successively,  in  the  course  of  a  few  years,  dislocation  of  both 
^*|>s,  fniciures  of  the  left  femur,  of  both  bones  of  each  forearm,  and 
^dislocation  of  one  shoulder;  after  deatli  old  fni,ctures  were  found  ia 
^Otb   scapulflB  and  the  left  clavicle.     With  such  changes,  and  oftvu 
^lien  they  are  slight  in  degree,  there  may  be  great  effusion  within  the 
'jiDt«  and  oeilema  outside  thura.     The  larger  joints  are  those  moat 
i^^miiuoaly  diseased — knee,  hip.  ankle,  elbow, — but  the  small  joints  of 
,^lie  fingers  have  been  known  to  suffer  (Westphal).     The  relative  fre- 
^lueuey   with   which   the  chief   joints   are   affeeted  ia  approxiiuatelr 
indicated  l>y  the  following  percentage  ;• — knee,  45;  hip,  20;  shoulder* 
Xl  ;  tarbus,  8;  elbow,  5;  ankle,  4.      They  often  occur  during  the 


•  Obtiilii^f)  by  cnmbining  th«  onll»i-tinn«  of  ciue*  of  Weix^Scker  (Bruiu' 
:,  kl.  CUir./  1837)  wul  ttolU-r  (*  Arch.  f.  kl.  Cliir..'  Dd.  xxxvi). 
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pre-atttxic  stage.  Tbe  lesion«  are  Bometimes  excitt'd  by  injury,  an5 
the  extraordinary  changes  that  may  follow  traumatic  influences,  or 
occur  alone,  afford  a  conclusive  indication  that  abnormal  traphic  in 
fluencoB  are  at  work.     Fig  116  represents  the  arm  of  a  man  who  fell 


A-/ 
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Pio.  116. — LoroTOotor  ntnxy,  pftlnleMtwelMnjr  of  ell»ow.joint  iifter  a 
fnll  on  it.  One  condjric  of  tlie  liiimfTua  aud  olci-raitou  wero  found, 
iift«r  dffttb,  to  have  befn  broken  off.  Seven)  tepurnte  piecea  of 
new  bouo  bad  formed  in  tbe  capiiile  o(  the  dUtetided  joint. 

and  struck  his  elbow,  fracturing  the  olecranon  and  condyle.  This  wan 
followed  by  extreme  painless  swelling,  and  bony  masses  could  bo  felt, 
gradually  increasing  in  size.  After  death  the  fractures  of  tbe  bones 
were  found,  and  masses  of  new  bone  had  formed  in  the  capsule  of 
the  joiuta.  The  arthrojm-tbic  changes  occur  also,  however,  without 
injury,  and  ore  probably  due  to  disease  of  the  nerves,  which  not  only 
lui8    a   direct    trophic    iufiuenee,   but    also    renders    the    structures 

insensitive  to  tbe  injurious  effects 
of  prolou^^d  tension  or  pressure 
(Rotter).  When  inco-ordination  haa 
developed,  tbe  variations  in  the  mus- 
cular contractions  involve  varying 
strain  on  the  li^itmeuts,  especially  in 
the  case  of  joints,  as  the  knee,  that 
depend  for  part  of  their  support  on 


-Locom'^tor  ataxy »  retro- 
dexion  of  knee-joinU. 


FiO.  118. — TflWlic  foot  (from  a  pliotA* 
g»ph  by  Mr.  Marriott^  H.Sc), 
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iiuuscular  tendooa  that  pass  by  them.     The  kuee-joiat  may  thuB 

kme  so  Ielx  that  when  the  patient  slandn,  the  joint  may  become 

Voflc'sed,  as  iu  Fig.  117.     Changes  in  the  tarsal  bouvs  and  articula- 

Hj^ftj  cause  the  toot  to  become  flat,  with  a  projection  inwards  or 

Hudti  of  the-  tarsomi'tatarsal  articulations,  and  of   tbo    (often 

Lr^d)  tarsal  bones.    The  condition  haa  been  called  the  "  tabetic 

h.fot)t/'  by  Chtircotaud  Fcr6.«  i/ 

fijweral  symptoms  of  peculiar   character  occur  in  many  cases  of 

lent    They  consist  almost  entirely  of  paroxysmal  disturbance  of 

Ktioo,  usually  attended  with  great  pain,  aud  have  been  termed, 

the  French,  crites^  with  qualifyin*^   adjectives  according  to  the 

it  of  the  symptom.     There  is  a  tendency  to  over-elaborate  this 

Ktinology.     The   most   frequotit   seat  of   such  disturbance  is  the 

knacb,  and  tbese  attacka  are  called  gastric  crises.     They  consist  of 

roxTsms  uf   severe  gu»tric  pain,  felt  in  the  epigastrium  and  uften 

ling  through  to  the  back.     The  paiu  is  accompanied  by  vomitings 

b  or  without  nausea.     The  vomiting  is  often  in(5es8ant,  aud  is  6rst 

bod,  then  of  cle^ir  liquid,  whoh  may  bo  very  abundant ;  ultimately 

tit  vomited,  aud  sometimes  blood,  which  may  be  altered  in  colour; 

lai  been  ascribed  to  simultaneons  vaso-motor  disturbance  in  the 

lCou«  membr.inr.      Retjirtiation  or  irregularity  of  the  action  of  the 

Vt  has  sometimea  attended  such  an  attack,  and,  rarely,  pyrexia  has 

It  not«d,     I    have   known    frequent  hiccough  to  accompany   the 

liting.     Such  an  attack  lasts  for  some  hours  or  days,  and  then 

Bides,  to  recur  in  a  few  weeks.     During  the  intervals  the  functions 

the  stomach  may  be  performed  lu   a  perfectly  normal   manner. 

boQgh  pain  and  vomiting  usually  oci'ur  together,  some  patients 

e  attacks  of  paiu  without  vomiting,  and  iu  others  there  is  vomiting 

lout  pain.     Barely  there  is  nausea  alone.     A  temperate  man,  in 

early  stage  of  tabes,  suffered  during  three  years  from  frequent 

rka   in  which,    for   several   days,    he   had    int«'nse   nausea    each 

biog,  passing  away  in  the  afternoon,  and  succeeded,  in  tbe  evening, 

\sx  inordinate  craving  for  food.     He  never  vomited  unless  he  made 

jielf  do  60,  in  the  vain  hope  of  thus  obtaining  relief.     After  two 

fB,  attacks  of  laryngeal  spasm  were  added  to  the  nausea. 

16  chief  intes(in(U  disturbance  is   constipation,   but  paroxysmal 

rhcea  ban  been  supposed  to  be  of  vaso-motor  origin,  and  connected 

the  disease  (Pierret).     Paroxysms  of  rectal  pain  (rectal  crUes) 

occur,  and  may  be  accompanied  by  distressing  tenesmus,  some- 

I  by  a  sensation  as  if  there  were  a  foreign  body  in  the  rectum, 

Tbe  trophic  changes  in  bone  nnd  joint  have  been  regnrded  by  Mxoe  at  siniplo 

iSc  o»teo-artbritl«,  vriLhout  cauaul  relHiinn  to  tlie  nerve  disease  id  their  mbjeota, 

e  evidence  is  altogether  oppuiod  Lo  this  view.     The  arguments  that  c»u  be 

»ed  in  support  of  it  will  be  found  iu  some  of  tbe  speeches  delivered  at  a  dia- 

ftt  the  CUoiral  Bociety,  Nov.  and  Dec.  1885. 
The  occurrence  of  altncks  of  voiatting,  sometimes    early  {n  the  di>«a«e,  was 
d  Aut  by  Topinnrd.  but  thouErht  by  bini  to  be  a  mere  coiaplicatioD.  (Topin&rd, 
'atiuLie  locomolrico/  Paris,  1864|  p.  278.) 
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In  rare  cases,  paroiEysras  of  pain  have  preriselj  tlie  cliamcf^r  o^tra 
of  renal  colic  (nephral^ic  cri$e$),  or  are  felt  in  the  neck  of  the  blaildep 
or  along  the  iirethra  or  at  the  meatus  {ve$ieal  or  urethral  crw» 
These  may  be  attenJed  by  an  intense  desire  to  micturato,  althon^h  thc] 
bladder  may  be  empty  aud  only  a  few  drops  of  urine  may  be  expelled 
lu  one  pittieut  such  pain  was  repealoJ  several  times  an  bour,  and  eachj 
attack  lasted  for  several  days.  Blood  may  be  passed  after  an 
attack. 

Laryngeal  crisvs  are,  perhaps,  after  those  of  the  stomucb.  th 
most  common.  They  vary  much  in  character.  The  moat  commoB' 
form  is  a  trae  laryngeal  spasm,  with  noisy  insfdriition  and  expiration, 
cough,  and  often  considerable  dyspncea.  The  paroxysms  mar  resemble 
those  of  whooping-cough  or  of  laryngismus  stridulus.  Pressure  on 
the  superior  laryngeal  nerve  at  its  entmnee  into  the  larynx,  or  on  th« 
trachea,  or  the  introduction  of  a  sound,  will  sometiuioa  induce  an 
attack.  The  spasm  may  last  for  a  quarter  of  an  hour  or  for  some 
hours,  but  randy  continues  so  long  as  the  gastric  crises.  In  one  re- 
corded case  the  spasm  spread  to  the  pharynx,  making  swallowing 
impossible;  a  violent  attack  extended  to  the  muscles  of  respiratitTn, 
and  the  patient  died  asphyxiated.  Death  from  these  attacks  is, 
however,  extremely  rare.  Paroxysms  of  rough  cough  have  been 
termed  *^  bronchial  crises  j"  in  one  case  such  attacks  ceased  when  the 
patient  began  to  suffer  from  gastric  crises.  These  crises  are  often 
early  symptoms,  and  they  may  continue  for  many  years.  I  have  seen 
a  patient,  still  in  the  first  stage,  who  gave  a  history  of  gastric  crises 
during  the  preceding  eighteen  years. 

Comparable  to  those  paroxysmal  visceral  disturbances,  although 
very  diflE*?rent  in  character  and  more  alarming  in  aspect,  are  cerebi^ 
symptoms ;  but  these  are.  fortunately,  very  rare.  They  resemble  the 
attacks  that  are  common  in  general  paralysis  of  the  insane,  and  con- 
sist of  transient  apoplectiform  SLnzures,  of  transient  hemiplegia,  or  of 
convulsions,  general  or  one-sided.  They  may  occur  early  in  the  course 
of  the  disease.  The  alarm  they  occasion  is  not  without  foundation, 
since  death  has  been  kuown  to  occur  during  an  attack  of  apoplectin 
aspect.  Occasiouiilly  an  actual  lesion  occurs  (probably  thrombotic 
softening),  causing  persistent  heiuiplegia.  Paroxysms  of  vertigo 
sometimes  seem  to  be  of  similar  nature,  but  they  more  often  depend 
OQ  df^rangement  of  the  auditory  nerve  or  labyrinth. 

Course  and  Termination. — It  is  convenient  to  divide  the  course  of 
the  disease  into  three  stages: — (1)  In  which  there  is  no  alteration  in 
gait,  the  common  indications  of  the  malady  being  the  loss  of  the 
knee-jerk  and  the  pnitis,  often  asso^^iatcd  with  loss  of  the  light-reBex 
of  the  iris,  and  uuateadiness  on  standing  with  the  feet  together  and 
eyes  shut.  (2)  That  in  which  there  is  distinct  affectionof  gait,  slight 
or  considerable,  but  in  which  the  patient  is  still  able  to  walk,  aloneor 
with  the  aid  of  one  or  two  sticks.  (3)  la  wbich  walking  is  possible 
only  with  the  aid  of  another  person,  or  it  u  impossible  for  the  patient 
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lor  to  stand.  The  first  stage  is  not  always  present ;  iuco-ordi- 
^M  hv  developed  siuiultAneously  with  the  loss  of  the  knee- 
PPb  of  the  earliest  symptoms. 

fcourse  of  tlie  symptoms  is  extremely  variable.  The  inco-ordi- 
DKually  supervenes  gradually  iu  the  course  of  months,  but  it 
Ilea  develops  very  rapidly.  I  have  known  it  to  become  extreme 
lourse  of  a  fortnij^ht  from  its  onset,  after  the  first  stage  had 
for  a  considerable  time.  The  epithet  "  piu^'ressive,"  given  to 
lady  by  Ducfaeuue,  expresses  a  characteristic  of  a  large  propor- 
the  cases  in  which  ataxy  is  developed,  and  he  knew  no  other 
ff  ibe  disease.  The  inco-ordiuatiou,  once  developed,  often 
08,  slowly  or  rapidly,  until  it  reaches  a  moderate  or  a  consider- 
gree,  and  the  sensory  loss  shuws  a  like  tendency.  The  pains 
correspond  to  the  other  symptoms  in  degree  or  course.  They 
in  very  severe  iu  the  early  period  of  the  disease,  and  may  either 
^r  continue  unchanged  as  the  loss  of  scusation  develops.  Their 
tece,  even  in  severe  decree,  does  not  show  progress  in  the  distmse ; 
It  up,  ihey  may  persist  for  years  without  any  increase  in  the 
rmptoms,  and  seem  in  this  to  be  analogous  to  neuralgia,  being 
le  only  of  functional  activity  in  the  altered  nerves, 
power  of  recognising  the  first  stage  of  the  disease,  which  we 
Westphars  discovery  of  the  loss  of  the  knee-jerk,  has  enlarged, 
enlarging  has  to  some  extent  modified,  our  conception  of  the 
I  tendency  of  the  disease.  It  is  exceedingly  common  for  the 
Ige  to  remain  stationary  for  a  long  time,  for  ten,  twenty,  and 
I  one  case,  for  twenty-five  years,  if  the  duration  of  the  light- 
kins  may  be  accepted  as  proof  of  its  existence.  When  all  cases 
en  together,  and  if  the  patients  are  subjected  to  careful  tiettt- 
t  think  that  the  disease  shows  a  progressive  tendency  in  less 
ic  half  of  the  cases. 

other  symptoms  also  do  not  always  progress  pari  passu.  Sen- 
may  fail  although  iuco-ordination  does  not  increase.  Con- 
,  the  ataxy  may  become  greater  although  sensation  remains  the 
itid  even  when  it  shows  a  distinct  improvement.  To  this  we 
(turn  in  considering  the  pathology  of  the  disease.  Thus  a  patient 
ght  ataxy,  loss  to  pain  on  thighs,  legs,  and  trunk,  and  no  loss 
b  or  temperature.  At  the  end  of  a  year  and  a  half  pain  waa 
ted  on  the  thighs,  and  sensibility  to  touch,  and  temperature  were 
irmal,  although  the  ataxy  had  increased.  So  marked,  indeed,  is 
itrast  between  the  course  of  different  symptoms  in  some  cases 
suggests  a  certain  alternative  tendency.  We  have  seen  that  if 
lerve  atrophy  develops,  the  spinal  symptoms  often  remain 
ary,  and  this  is  also  true  uf  visceral  crises ;  I  have  known  ga&tric 
K>  cease  when  inco-ordination  came  on.  In  one  patient  all  the 
nns  of  tabes  passed  away,  optic  nerve  atrophy  ceased  to  advam  e, 
pn  the  knee-ji*rk  relumed,  when  the  patient  became  insane. 
ite  of  increase,  when  this  occurs,  varies  much.     Sometimes  it 
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IS  80  slow  thilt  the  ataiy  is  conRiderable  only  at  the  end  of  Beveral 
years.  On  the  olher  hujid,  it  may  bo  bo  rapid  timt  in  a  few  tnonihi 
the  patit.*ut  is  scarcely  able  to  walk.  More  commonly  the  couree  is 
variable ;  periods  io  which  the  disease  is  almost  stationary  alternate 
with  others  in  which  the  symptoms  increase  rapidly.  The  exacerba- 
tions may  seem  sfK)ntaneous,  or  may  be  distinctly  excited  by  some 
prejudicial  influence — a  chill,  a  fall,  or  some  excess,  alcoholic  or 
sexual.  They  are  sometimes  very  acute;  a  marked  change  may  occur 
in  the  course  of  a  few  days,  or  even  in  a  few  hours.  Thus  I  bare 
known  a  jiatient  to  pass,  in  the  course  of  twenty-four  hours,  from  a 
condition  in  which  he  could  walk  fairly  well  to  one  in  which  he  could 
Bcarccly  stand.  Muscular  power  may  lessen  iu  such  a  sudden  exacer- 
bation, or  the  increase  may  \>e  confined  to  the  special  symptom  of  the 
disease — the  ataxy.  But  all  such  crises  need  re-investigation  in  the 
light  of  the  facts  that  have  been  ascertained  regarding  the  participa- 
tion of  the  peripheral  nerves  in  the  process.  An  acute  exacerbation 
may  be  "parenchymatous"  in  nature,  seated  in  the  elements  either 
of  the  spinal  cord  or  peripheral  nerves.  The  great  dtificulty  of  the 
problem  is  due  to  the  fact  that  there  may  be  a  myelitic  or  neuritio 
c<impli<^ation,  or  merely  au  acute  process  in  the  ner re-elements  in 
which  the  chronic  disease  was  in  progress,  and  similar  in  nature. 
It  may  bo  extremely  difficult  to  determine  which  of  these  is  the 
cause  of  the  rapid  increase  in  the  symptoms.  The  conditions  thus 
developed  may  pass  away  again,  leaving  the  patient  on  a  little 
lower  level  than  before,  or  they  may  |>ersi9t  without  any  considerable 
recovery. 

There  is  nothing  in  the  nature  of  the  disease,  in  moat  eases,  to 
produce  death.  The  only  direct  effectof  the  malady,  which  has  ended 
life,  is  laryngeal  spasm  or  parnlysis.  Even  the  gastric  symptoms, 
prostrating  as  they  are,  are  never  fatal.  Patients  who  have  reached 
the  third  stage  have  lived,  bedridden,  for  twenty  years.  DeatJi 
often  restilts  from  intercurrent  maladies,  some  of  which  are  more 
dangerous  to  these  sufferers  than  to  others  becttuse  thev  inav  develop 
painlessly,  and  attain  a  serious  degree  before  tlieir  existence  is  sus- 
pected. But  many  patients  die  from  indirect  results  of  the  disease. 
Kidney  complications  are  the  most  common ;  they  often  develop 
insidiously,  and  only  manifest  themselves  when  life  is  in  peri),  as,  for 
instance,  by  acute  febrile  symptoms,  the  exact  nature  of  which  may  bo 
unsuspected  until  the  urinu  is  examined.  I  have  known  a  jmtient, 
still  iu  the  first  stage,  die  thus  after  a  few  days'  illness.  Bedsores 
and  py£eniia  occasioually  cause  death,  although  far  less  frequently 
than  in  most  other  diseases  of  the  spinal  cord. 

CoMPLiCATiOKB. — Occurring,  as  most  cjlscs  do,  in  syphilitic  subjects, 
tabes  is  sometimes  complicated  by  true  syphilitic  lesions  of  the  brain 
or  cord,  generally  the  later  lesions,  such  as  gummata,  or  sudden  palsy 
from  the  disease  of  a  cerebral  vettsel- 

Acute  or  subacute  myelitis  may  occur  during  the  course  of  the 
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e  will]  cliaracteristio  KymptoTus.     Such  a  complication  must  not 

confounded  wilh   tbe   simple  acute   exacerbation   in  the  special 

iptoms.  which  somelimea  occurs  with  remarkable  rapidity. 

Other  ijstem  diseases  of  the  cord  raav  develop  aa  complications  of 

Tbe  lateral  columns  may  be  dineased  with  thedureal  posterior 

;.  giving  rise  to  "ataxic  paraplegia/'  but  this  is  a  distinct 

Mion,  and   will  be  so   described.      Weakness  may,  however,   bo 

(sent  from  tbe   Bret,  or  may  supervene  slowly,  in  the  course  of 

Ks.  without  muscular  atrophy,  and  with  a  persistcmce  oE  the  special 

nptoms  of  the  disease,  from  extension  of  the  morbid  process  to  the 

erul  columns.   Aoother  occasional  camplication  is  muaculur  atrophy, 

it  tbe  local  atrophy  already  mentioned  (and  especially  frequent  in 

I  toDgne)  and  general  atrophy,  such  as  is  met  with  in  the  pure 

taal  form.      Thus   a   gentleman,  who   had    had    hemiplegia  from 

fthilitic  vascular  disense,  developed  the  first  stage  of  tabes — pains, 

I  of  knee-jerk,  loss  of  the  iris-retlex.  and  slight  unstendiness.     He 

U  two  courses  of  mercurial  treatment  at  Aix-la-Cbapelle,and  at  the 

U  uf  the  second,  atrophy  bec^an  in  the  muscles  of  the  bunds,  and 

bead  during  two  years  until  almost  all  the  muscles  of  the  anus, 

miJders,   and    back   became   extremely    wasted.      Local    muscular 

Iffting  (according  to  tbe  researches  of  Dcjcriue*)   is  usually   the 

wit  of    degeneration  of   the   peripheral   nerves ;    it   is   gentrally 

tomctricul.      The    extensive    wasting,   as    in   the   case    just    men- 

,  is  probably  due,  as  a  rule,  to  degeneration  in  tho  aut«trior 


rare  canes  the  legs  present  the  symptoms  of  tabes,  wbilo  in  tbe 

there   is  the   jerky  inco-ordination   of   disscmiuaied   sclerosis, 

the  co-ex  ibtence  of  the  two  lesions  has  been  demonstrated. 

other  very  important   and   frequent   complication  of   tabes  is 

ral    paralysis   of    tho   insane.      The    two    diseases    have    many 

toces.     It  is  probable  that  syphilis  predisposes  to  general  para- 

t,as  well  as  to  tabes.     Reflox  iridop1c<;ia  is  common  iu  both  diseases. 

h  two  maladies  are  often  conibiuod,aud  the  symjttomBof  one  or  tho 

fcr  may  pn'pondirate.     Thus  many  general  p:iralytica  present  sym- 

ms  of  tabt's.  and  its  characteristic  lesion  is  found  after  death.     On 

other  bund,  cases  of  tabes  may  present  slight  symptoms  of  general 

hlysis,  perhaps  only  slight  optimism  and  mental  wcakneaa,  which 

f  remain  subordinate,  or  may  increase  to  a  pronounced  and  pre- 

3erant  degree      It  may  be  difficult  to  say  in  which  category  a  ease 

lid  he  placed.     It  is  sometimes  said  that  the  disease  may  com- 

e  as  ataxy,  and  may  change  to  geneml  panilysis,  but  a  more 

ct  expression  of  the  facts  is  the  co-existence  of  the  two  affections, 

the  dominance  of  the  symptoms  of  one  or  the  other. 

complicatioDs   of   tabes   outside  the    nervous   system,    besides 

I  indirect  consequences  of  the  malady,  valvular  heart  disease  is  tl.o 

t  important,  and  usually  develops  without  any  of  the  usual  aute- 

•  D^j^riue. '  Revue  de  Med./  1889. 
or.   I  27 
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cedents,  and  at  an  a^c  at  w 
degeneration  is  uulikoly.  It  is  not 
improbable  that  the  coincidence  is 
really  one  of  cause,  the  valvular  dift- 
ease  being  the  result  of  a  syphilitic 
process.  Other  complicali*»ns  are  bo 
rare  as  only  to  deserve  notice?  when  a 
causal  counecUoD  can  be  trarod  or 
reasonably  suspected.  Coincident 
glycosuria  has  been  ascrilwd  to  an 
affection  of  the  medulla  oblongata 
(or  may  be  produced  through  the  cer- 
vical spinal  cord),  but  it  is  extremelj 
rare. 

Patholooioal  Anatomy, — In  most 
<;aBefl  the  spinal  cord  presents  changes 
visible  to  the  naked  eye.  The  |>ost«- 
rior  coluiDUs  have  a  prey  translucent 
appearance,  which  is  due  to  the  loss  of 
the  nerve-fibrea  and  to  an  increase  o£ 
th*  connective  tissue  ("grey  degene- 
ration ").  The  whole  of  the  posterior 
columns  may  Ije  thus  changed,  or  only 
parts  of  tliem,  the  distribution  of  the 
visible  alteration  being  that  of  the 
histological  changes  revealed  by  the 
microscope  and  presently  to  be  de- 
scribed. In  the  hardened  cord  the 
difference  of  tint  in  the  disc.\sed  areas 
is  even  more  distinct  than  it  is  in  the 
fresh  organ.  The  posterior  columns 
are  also  smaller  than  normal,  because 
the  bulk  of  (he  connective  tissue  is 
leas  than  that  of  the  normal  Kbres: 
hence  the  shape  of  the  cord  is  slightly 
cliangod. 


Fig.  119.— Locomotor  ntaxy  invrtlving  the 
li'gn  only.  Si-lorosifl  of  the  »)iolo  posterior 
c>liiniiis  in  the  Imnliar  rfgixti,  gndiially 
becoming  limited,  in  ihi*  lower  d-'rwil  re- 
gion, lo  lite  root-Kun*  m>d  poiterior  niriliHQ 
column.  Ilia  Intrtr  only  id  tiffert^'i  in  the 
upper  tialf  of  tlie  cord  (HflpetKJinir  degeneni- 
tinii).  There  isal^o  corii»picu«tu«  dop^nerution 
in  tlin  niitero-lHterftl  u*cendiiig  tmct.  This 
is  rnttifT  tireiiterou  Ihe  lelt  rule,  while  tho 
po?«t.-m«1iMn  drgcucrartion  in  grwiter  on  the 
riirht,  In  bfirinony  with  the  inct  th«t  the 
latter  oouiieta  ot  fibt«»  which  do  fiot  decoi' 
■ate. 
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In  a  section  of  tbe  cord  Btained  with  carmine  or  Bimilar  reagent. 

aod  t>ximined  uadt>r  tbe  microscope,  the  iiffecU^d  areas  are  couHpicuous 

fit  the  deep  stiiining  of  the  conaectlre  tissue.     The  poeitioii  oC  the 

excfisof  this  tissue,  of  tbe  **  Bclerosia,'*  as  it  is  termed,  iudicates  the 

pUce  in   wbicb    tbe   nerve-fibrea    bave   degenerated.      In    the   most 

Imjuenfc  eoiidition,  in  wbich  the  b'gg  only  arc  affected,  the  sclerosis 

ocpupii'fl  the  wbolc  of  the  columns  in  the  lumbar  region  (Pig.  119),  but 

it  ii  often  slight  in  the  anterior  parts  of  tbe  postero-external  columns, 

which  may  eren  be  free  from  sclerosis ;  also  in  the  middle  of  these 

cohmng  many  more  nerve-fibres  may  be  seen  than  elsewhere.     The 

srler.isis  is  most  dense  in  tbe  part  adjacent  to  tbe  posterior  comu, 

tlirmij^b  wbicb  tbe  {posterior  root-fibres  run,  and  near  tbe  surfiwe  of  tbe 

cord  (Fig.  119,  d  12).     Above  the  lumbar  enlargement  the  affection  of 

[thefxiBtero-extenial  columns  gradually  ceases,  but  tbe  degeneration  is 

itentc  in  tbe  postero-median  columns,  and  has  the  distribution  of  an 

Jnding  degeneration,  as  it  iu  fact  is,  receding  from  the  rommissure 

in  liw  upper  cervical  region.     (Compare  Fig.  119  with  Fig.  74,  p.  177.) 

In  other  cases  tbe  external  l»and  of  sclerosis,  adjacent  to  the  coruiit 

continufs  b*.'j»anite   through  the  dorsal  cord  and  even   tbrouijh  tbe 

cerrical  enlargement  (Fig,  120)  ;  the  median  degeneration  then  extends 


ftti.  120. — ^TjUm  with  a»nty  nf  tlie  nrm^  m  well  na  Vhe  le(r«,  .Section 
of  C)rd  ill  crrvicnl  region,  •huwinir  S'-'lenxti  of  t))(*  po^t-meil.  rolaiun 
■Ukl  root-zone  of  pont.-t-xt.  col.     DtrgiMicrati'iu  of  left  iint.  comu. 

I^  to  the  commissure  tliroughout  tbe  cervical  region,  just  as  does  the 
^^otiJary  degeneration  that  results  from  a  cerviciJ  lesion  (see  Fig.  76, 
^'    178).     But  iu  the  cervical  enlargement,  the  unaffected  area  in  tbe 

**tcrior   pnrt  of  the  postero-extemal  column  is  usually  much  larger 

*^n  in  tbe  lumbar  enlargement. 
In  nire  cases,  of  severe  and  long  duration,  the  posterior  columns  aro 
**'^Ciipied  by  coaaeclive  tisaue  in  their  whole  extent  from  one  end  of  the 
^^»d  to  the  other.  A  few  fibres  of  the  posterior  roots  and  a  few 
.  ^nii-al  fibres  near  the  commissure  may  alone  be  recognisable.  An 
***«tanco  of  sui-b  almost  complete  sclerosis  is  shown  in  Fig.  1*21. 

Oil  the  other  bund,  in  blight  cases,  iu  which  the  disease  is  still  intlMi 
^*^1,  or  in  the  commencement  of  the  second  stage,  the  scWro.sis  ia 
Moderate  in  degree,  even  in  the  regions  of  the  cord  most  affected. 
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The  separation  of  the  sclerosed  areas  in  the  postoro-exiemal  and  the 

poslero-median  columns  m»5  be 
distinct  throughout  the  cord, 
except  in  tbe  lumhar  enlarge- 
ment, where  the  median  degene- 
ration expands  iulo  the  external 
column.  Tbe  sclerosiB  of  Iho 
postero-exttTuiil  columu  is  then 
usually  limited  to  the  root-aone, 
and  varies  in  width,  accordiag 
to  that  of  the  area  through 
which  the  root-fibres  pass.  In 
the  dorsal  region  there  is  usu- 
ally a  narrow  band  of  sclerosis 
close  to  the  posterior  cornu  ;  in 
the  lumltar  region  it  reaches 
almost  to  the  median  septum. 
In  some  instances,  however,  a 
very  slight  degree  of  sclerosis 
extends  from  the  most  affected 
tracts  through  the  rest  of  the 
columns,  and  is  geneiully  great- 
est iu  their  posterior  half.  This 
condition  existed  in  the  very  in- 
structive cbmc  shown  in  Fig.  122. 
The  iiitensificution  of  this  dif- 
fuse sclerosis  in  tbe  root-stone 
and  median  colunina  ia  very  dis- 
tinct, althtjugh  the  afTcction  of 
the  latter  is  unusually  slight. 
There  is,  moreorer,  in  the  dorsal 
region,  sclerosis  of  another  port 
of  the  postero-external  column 
— the  comma-shaped  tract  of 
short  fibres,  which  degenerates 
downwards  for  a  few  inches 
below  a  trunsverjie  lesion  of  the 
cord  (hoc  p.  I8l  and  Figs.  76 
and  106.  f).  It  is  uioet  distinct 
in  122  at  d  8,  but  can  be  traced 
up  to  the  cervical  region,  where 
its  form  is  changed. 

The  tract  of  fine  fibres  of  the 

post cri or    root,    discovered    by 

Lissauer,  is  generally  diseased.* 

*  It  was  first  dwcribrd  by  LisMu«r 

'n  conoectioa  with  iU  disease  ia  Ubni 


■ 


TtO.  121. — Locmnotor  fttaxy  I  83itr*m«  in- 
co-ordinntion  and  antnthMiA  in  both 
arms  and  legs;  the  posterior  colnnms 
are  scleroncd  tliroughout  the  eord  in 
their  entire  extent.  A,  upper  cervieal, 
B,  C,  D,  dona],  K,  luinbar  regions.  In 
D  there  is  also  some  deiit^enerftlion  of  thft 
int«nziodiaLe  grey  inbstaDoa. 
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TLe  antero-lateral  coluxane  may 
Ue  perfectly  normal,  even  whea  the 
di«?aae  of  the  post<;rior  columuB 
i»  g;reat.  Often,  however,  in  old 
eaaea,  there  Is  a  slight  general 
iDcrease  of  the  coimeuiive  tissue 
throughout  the  cord.  Sometimea 
there  i^i  distinct  sclerosis  of  other 
definite  tracts,  e.  g.  of  the  ascend- 
ing antc-ro- lateral  tni>ct  (as  in  Fig. 
119),  or  of  the  direct  cerchcllar 
tract.  In  rare  cases  there  is  a 
distinct  degeneration  of  the  pyra- 
midal tracta.  The  whole  periphery 
of  the  antero-lateral  column  is 
tbus  ocoaaionallv  the  seat  of  scle- 
Y^oiii,  the  counective  tissue  ex- 
t^uding  in  from  the  pia  mater, 
"^iiich  is  usually  also  thickened; 
■^  i«  probable  that  tbis  condition 
****/  be  solely  the  result  of   the 

^»0.    122. — LOOO.   ATAXT;    ScXSttOSIB  OF 

''OeiBBIOB   COLrMNS.  — In   h  I  tho  pM- 

•*»iur    portion  of  liotb   po*t  nn-d.    col. 

^tid  po«t.-«it.  col.  is  (lenielj  Aclcrosed, 

^Ht  in  front  onW  the  pi.>it.-ined.  col.  At 

'^  10  tlie  fclvro<*i«  in  aUo  KeaeritK  but  ia 

*^^iiM<  onlj  in  th«  rout- cone  of  thu  poit.* 

^Xt.  col.     At  D  8  and  D  4  tbo  change 

*  "*  tliffl't,  excvpt  in  thr«e  rtrea«,  the  root- 

*-r>oe,  tlie  middle  part  of  the  post.-med. 

^?<oL,  ftiwl  Lhe  couinia-ahiiped  imct  ia  the 

^rv>nt  of  the  pott.-ext.  col.     At  I>  1  the 

^^«tIntl<a-tthaped  triict  it  narrow,  und  ia 

^   7   it  tnergea  in  a  bautl  ot  ftclerosii, 

>i»liioh  bound*  the  ant«Tior  part  of  th« 

Xb«itt-'ined.  col.     There  is  a  liitlu  dirfuw 

^cleroati  thraugh  the  n.'vt  of  the  column, 

mntX  in  the   tint   doranl    there  it  Home 

<1i-z«nt:nition  of  the  anterior  cornua. — - 

Syinptoins  of  tlw  Ant  stage  had  existed 

for   four  ycnr*  (U,;htnin(r  ptun*.  oUgbc 

KnAlgeaia,  Io*s  of  knee-jerk  and  iri)4<re- 

flvX,  gaHric  crtsi's,  optic  nerve  nlrophy), 

A    few   Wfoks   l>cfo'"e    dfiith,  tho    legs 

grndiiully   became   paralysed,    and    th« 

ana*  ntAxic  ;  ri'teiitton  af  urine  cuUiitid 

»ctLt«  kidney  mischief,  which  was  the 

imxnediHfee  raM^e  of  dcntb.     No  lesioa 

wMt   fonnd  after   death  to  ex)>lnin  the 

cnbacule  panily*ia,  hut  tlie  pcr'iphenil 

nerves  were  not    eximined,    tbetr  dis- 

ettK  being  then  unkn<'WD. 


Neur.  Cent. 
p.  419^ 


1S8j   p.  245;  also  ib.. 
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primary  degenoration  of  the  nerve- fibres  even  wLcn  it  closely  simnlateB 
tbe  aspert  of  iuenin^iti(.^  invasion. 

Id  alight  caAes  it  is  difficult  to  distin^^uisfa  any  changes  tn  tbe  grey 
matter  of  the  cord,  although  it  is  probable  thnt  tbcre  is  some  atrophy 
of  the  norve-eells  and  fibres  in  the  posti-rior  horn  in  many  cases. 
Yarious  structural  chtmges  can  be  disoerued  in  more  advanced  ca^es 
(as  Lockharb  Clarke  first  showed),  and  tbe  posterior  commissun? 
may  be  reduced  in  size.  Tbe  posterior  vesicular  column  also  ftfaows 
distinct  degeneration  in  many  tu&es.  Some  atrophy  of  the  plexus 
of  fine  fibres  contained  in  tbis  column  is  said  to  l>e  almost  invariable 
(Lissiiuer),  but  frequently  the  cells  and  vertical  fibres  waate,  and 
sometimes  only  a  few  shrunken  cells,  scattere<l  through  a  traas- 
lucent  nucleated  tissue,  may  remain.  The  atrophy  of  the  cells  is 
said  to  be  especially  associated  with  sclerosis  of  the  direct  cerebellar 
tract;  also  (but  on  slighter  evidence)  with  that  of  large  fibres  in 
the  pyramidal  tract,  which  do  uut  degenerate  downwards.  When 
tbe  cells  are  unaffected,  although  tbe  intervening  gubstanco  is  dis- 
eased, the  cerebellar  tract  may  bo  normal,  and  the  fibres  passing 
to  it  from  the  front  of  the  vesicular  tract  may  be  unaffected.  Tbe 
degenoration  uf  tbe  grey  matter  often  extends  into  tbe  intermediate 
region  betwceu  the  coraua  (Fig.  121|B);  tbe  intermediate  latenU 
tract  of  cells  may  be  atrophied,  and  occasionally  even  the  anterior 
cornu  and  its  cells  suffer  in  a  similar  way  (Figs.  120,  122.  D  1). 
As  we  have  seen,  this  change  may  be  the  eauRe  of  miistular  atrophy, 
although  in  other  instances  the  muscular  wasting  deix'nJs  on  altera- 
tions in  the  motor  nerves. 

TLe  sclerosis  varies  considerably  in  its  histological  characters.  In 
slight  cases,  there  is  merely  a  moderate  thickening  of  the  traUx-ulie 
and  their  branches.  Tbe  larger  tracts  are  more  fibrous  than  normal, 
and  more  nuclei  are  seen  than  in  health.  Everywhere  the  new  growth 
of  connective  tissue  proceeds  chiefly  from  the  pre-existing  tracta, 
vessel-walls,  &c.  When  the  change  is  considertible,  tbe  tntbeoulGe  are 
very  broad,  and  areas  seem  to  consist  wholly  of  connective  tisKUe, 
fibrillated  and  nucleated.  In  old  cases  there  is  sometimes  little 
appearatice  of  fibrillation  in  the  most  affected  region ;  cells  and 
thickened  vessels  lie  in  a  granular  or  homogeneous  tissue.  From  the 
parts  most  changed,  tbe  nerve-fibres  have  wholly  disappeared ;  iu  other 
parts,  however,  close  examination  reveals  many  tibres  narrower  tbau 
normal,  and  many  stained  points  that  may  possibly  be  axis-cylinders. 
The  walls  of  the  vessels  are  usually  increased  in  thickness,  sometimea 
to  a  very  considerable  degree.  The  coat  next  the  endothelium  may  be 
thickened  and  contain  many  nuclei,  but  the  chitrf  increase,  in  most 
cases,  is  in  the  outer  coat  and  adventitia,  whence  the  tiucts  of  tissue 
pass  off  into  the  adjacent  regiou.  Tbe  pia  mater  is  sometimes 
thickened  over  the  posterior  columns;  the  vessels  iu  it  may  then  be 
similarly  changed.  The  alteration  in  the  membrane  may  extend  over 
the  neighbouring  part  of  the  lateral  column,  and  even  around  tbe 
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cord  (Fig.  123),  and,  as  already  stated,  septa  paasiDg  from  it  into  the 
cord  may  be  thickoiitd  iu  tlte  circumfereutial  zone.  This  peripheral 
sclerosis  is  proba)>ly  tbe  result  of  three  distinct  prwesses,  the  relative 
»bare  taken  by  each  varying  in  different  cases :  (a)  a  primary  degen^ 
ration  of  the  peripLeral  a«ceuding  tracts ;  (6)  a  piooesB  of  chronic 


yi&.  123. — Tabe».  Clironic  meninffitti.  Cwrrical  rDgion.  Sc1ero«!i  of 
pwt.-Hie'imn  colamna  and  ffliuht  t)iffu<ie  sderosi*  of  the  cord,  leait  ill 
ant.  cola..  t]«UM  in  the  right  Intcrul  L*i>luniii.  Thickened  pU  mater, 
and  damage  to  Bubjucent  Buperflcial  layt.T  of  the  cord. 

^^rstitiiil  myelitis,  spreading  from  the  pia  mater,  wkich  is  the  seat 
^  ^n  inflamnoatory  tissue  formation ;  this  may  cause  (c)  a  secondary 
'^^s^ading  degeneration  in  the  fibres  a£fected  in  the  first  process. 
**•  ij  important  to  recognise  this  complexity  of  mechanism. 

Xn  cases  of  ripid  course,  products  of  degeneration,  masses  of  myelin 
^^d  granule-corpuscles,  may  be  found  iu  the  affected  parta,  when  these 
*•"«  ezoniincd  by  appropriate  methods. 

In  rare  cases  other  lesions  are  found  in  the  cord,  corresponding 
[~  the  complications  already  described.     The  lateral  columns  may  be 
ilerosod   apart   from   any  thickening  of   the    mombrancs.     Diffuse 
lyelitia  may  be  mil  with,  and,  occasionally,  characteristic  insular 
:)erosi6  has  been  found  in  the  cervical  region. 

The  pofcterior  nerve-roots  may  appear  normal  in  slight  cases  ;  it 

lust  be  remembered  that  only  a  considerable  degree  of  alteration  can 

det*-cted   even   by  the   microscope.     Often  their  disease  is  con- 

rpiLtious  ;  when  the  cord  ih  much  alTccted  they  are  invariably  affected, 

.nd  may  be  atropbied,  grey,  and  thin,  to  the  naked  eye,  while  the 

microscope  shows  wasting  of  the  nerve-fibres  and  slight  increase  of 

ionoectiTe  tissue.    The  changes  extend  to  the  ganglia,  where  they  cease. 

'bese  structures  arealmust  always  uormal,and  the  mixed  nerve  imme- 

lately  lK?vond  them  iti  usually  free  from  degeneration.     The  anterior 

^erve-r^ots  aie  altogether  noruiul.  except  in  the  rare  cases  in  which  the 

interior  cornua  have  suCfen'd.  and  then  some  of  tbeir  fibres  may  be 

Regenerated, and  the  atropbied  fibres  may  be  traced  also  in  the  mixed 

»ierve-truuk  beyond  the  junction  of  the  roots. 

The  {:»eripbcral  spinal  nerves  hare  been  found  degoueratcd  and  in 
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TariouB  degree*  of  atrophy  in  a  large  number  of  caspsof  tA>»e9.*    Tb^ 
cbange  consists   tu  a  wasting  o£  the  nerve-fibres,  beginning  in  tb^^ 
white   substance,  which   may  be   reduced  to  a  vety  narrow  UTef^ 
Ultimately  the  axis-cylinders  pensh  j  they  are  said  to  present  irtty"^ 
gular  swellings  when  the  sheath  begins  to  w&ste.f     There  may  be  i^^ 
slight  increase  in  the  interstitiiil  tissue  and  nuclei,  but  the  change  com-      j 
mences  in  the  nerre-fibres  themselves.     The  degetn'ratioa  is  gre^trst^H 
in  the  terminal  nerve-fihimente,  and  lessens  in  degree  as  the  ntrves^' 
are  examined  higher  up,  gradually  ceasing  in  the  larger  trunks,  and 
before  the  plexuses  or  corresponding  main  divisions  are  reached,  the 
fibres  are  almost  always  healthy.     The  sensory  fibres  aeem  to  be 
exclusively  uffectea.     The  lesion  has  hitherto  been  found  chiefly  in 
the  sensory  nerves  that  supply  the  skin  aud 
joints,  bub  that  the  sensory  nerves  of  muscle 
undergo  a   similar   change  has   been  a64M*i)i^^ 
tained   by    Di^jerine.      It   is    probable    thai!H 
thfse  afferent  muscle  nerves  are  luvariablr 
diseased,    especially     tht*    fibres     concerned 
in   conducting    the    impressions   that   guide 
\  ."     co-ordiuation,  spinal  and  cerebellar, — on  tb4^| 
former  of  which  the  Vuee-jcrk  depends,  ac»^' 
cording   to   the   theory    miuntained    by    the 
writer.     The  detection  of  this  degeneratioa^H 
among  the  unchanged   motor   fibres  of   th^H 
nerves,  is  very  difficult,  and  this  explains  the 
paucity  of  evidence  of  it.      The   peripbei 
dcgenenition  is  found  most  commonly  in  U 
legs,  but  is  mot  with  also  in  the  arms  wbi 
these  are  the  seat  of  symptoms.     The  chanj 
in  the  nerves  bears  no  relation  to  that  in  the 
spinal  cord  in  degree,  or  even  in  existeni 
for  extreme  alterations  have  been   found 
the  nerves  when  the  cord  was  quite  normi 
TO-    .    H_^  ^  ^f       j     On  the  other  hand,  in  some  cases,  the  uem 
KBr        ^"    ^-vJ     hsL-vG  been  healthy. 

The  optic  nerves,  when  atrophied,  presni 
wasting  of   the    nene  fibres,    and   usually 
remarkable  increase  in  the  interstitial  coi 
nective  tissue,  which  constitutes  thick  tracts,^ 
of  gelatinous   aspect.     Di>generatiou   of  the 
ascending  or  descending   toots  of    the   fifth 
nerve   has   been    reptaitedly   found    (first  bi 
Westpbal  in  1864)  in  cases  in  which  symptoms  were  present  in 

•  The  fir»t  obicrvation  w««  miide  b/  Westplml,  bat  the  exlent  and  iigniRcaace 
the  chan^o  in  the  iiorves  was  pointod  out  liy  Pierrut  flSSO),  aad  hii  oburvnfciofi  vi 
■oon  after  cotiHnnt-d  and  extended  tiy  DLjfritie  and  Pitres. 

t  Scbmuutf.  '  DeuU  Arch.  f.  kliu.  Med./  18M. 
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Via,  124. — OiMtcoui  lentoiiB 
iu  t»bi-8.  (A(L*r CMiiin-ot.) 
A.  Atrophy  of  the  he^td 
of  the  ft-mur.  H.  Excm- 
■We  foriiiutinn  of  c-illti* 
after  so  calU'U  '*  sponta- 
neous" hucturt!  ot  tbe 
vlnaand  cadtua. 
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ar«a  of  iU  distribtitioii.     Similar  changes  in  the  roots  or  nuclei  of 
oilier  cranial  nerves  have  alsu  been  found. 

Pierret  baa  de6ontx}d.  as  common  in  casos  with  raso-motor  and 

^vxAceral  symptoms,  a  degeneration  of  the  intermedio-lateral  tract  and 

jacent  nerre-fibrea  in  the  upper  part  of  the  cord,  traceable  up  the 

dulla  oblongata  in  the  region  of  the  so-oAlled  "  slender  column/' 

a»-«3iacent  to  the  accessory,  glosao-pbarjngeal,  and  pneumogastric  nuclei, 

from  ^vhicb  it  is  supposed  that  the  chief  visceral   and  vaso-motor 

i-vifluences  are  exerted.     The  sympathetic  has  been  examined  in  several 

cases,  and  found  healthy,  with  one  exception,  in  which  the  sympu- 

t-laetic  on  the  left  aide  of  the  neck  was  degenerated  in  association  with 

left  exophthalmos. 

la  the  diseased  bones  or  joints  conspicuous  changes  are  found 
itfter  death.  There  is  occasionally  an  extraordinary  wasting  of  the 
Articalsr  ends  of  the  bones,  which  seema  to  begin  by  rapid  erosion  of 
tie  cartilages,  extending  quickly  to  the  bone  beyond,  the  extremity  of 
*hicb  may  be  much  reduced  in  size  and  altered  in  foim.  In  the  hip- 
joiat,  for  instance,  in  a  case  recorded  by  Charcot,  the  edges  of  the 
*^tabulnm  had  been  removed,  and  the  whole  of  the  head  of  the  femur 
**><!  most  of  the  trochanter  had  disappeared  (Fig.  124). 

Similar  changes  have  been  found  in  most  of  the  larger  joiuta.     In 

'•^e  bones,  the  compact  tissue  has  been  found  thinner  and  more  porous 

•**aji  normal.     At  the  seat  of  old  fractures  a  large  amount  of  bony 

^'*^lu»  is  formed  (Fig.  124),  and  sometimes  new  bone  is  found  in  the 

^^f>8ule  of  joints  that  have  been  injured. 

Pathology. — The  great  fact  of  the  pathology  of  tabes  is  that  it  is 
^  Neural  degeneration  in  the  sensory  nervous  system,  peripheral  aud 
^^btral.  In  both  peripheral  nerves  and  spinal  cord,  the  incidence  of 
^e  disease  is  almost  exclusively  on  the  structures  concerned  in  liffe- 
^nt  conduction.  The  cerebral  system  suffers  in  far  leas  degree  than 
^V*o  spinal,  and  in  more  irregular  manner,  but  in  the  occasional  [>eri- 
^Ijeral  degeneration  of  the  optic  nerve,  and  the'central  changes  in  the 
•y>ot»  of  the  fifth,  we  may  tnice  the  same  law  of  distribution.  It  is 
*^gM  dominant,  however,  than  in  the  spinal  Bvatem,  since  some  of  the 
Cranial  nerve  symptoms  are  exclusively  motor  The  motor  character 
^>f  the  leading  symptom,  ataxy,  is,  as  we  shall  see,  only  an  apparent 
^nd  not  a  real  exception  to  the  general  sensory  character  of  the 
l^atady. 

The  degeneration  commences  in  the  nerve-elements  themselves; 
^Jie  overgrowth  of  connective  tissue,  which  gives  to  the  lesion  ita 
obtrusive  character,  is  secondary.  This  fact  has  been  observed  in 
^be  peripheral  nerves;  as  regards  the  spinal  cord  it  rests  on  inference 
scarcely  less  certain.  That  it  is  true  of  the  spinal  cord  has,  indeed, 
'been  doubted,  cliiefly  on  the  ground  of  the  thickening  of  the  walls  of 
the  ressels  seen  in  some  cases,  and  the  manner  in  which  the  increase  of 
tissue  seems  to  start  from  them.  But  the  *'  system  "  character  of  a 
disease,  the  limitation  of  a  wide-spread  lesion  in  its  early  stage  or  slight 
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degree  to  structurea  bavintr  a  common  fanction,  is  probablr  in  all 
ca^'S  proof  of  its  neural  origin,  i.  0.  its  origin  in  the  nerve-t^letnenU 
themaelves.  In  tabes  the  evidence  thus  afforded  is  corroborated  by 
the  diseuse  of  the  peripheral  nerves,  which  unquestionably  commence* 
in  the  uerve-fibres,  and  by  the  partial  character  of  the  svu&ory  losa, 
which  means  the  limitation  of  the  chief  lesion  to  fibres  of  one  sensory 
function.  There  is  every  gradation,  moreover,  betvreen  the  cases  in 
which  the  |>erivascular  disease  is  great,  and  those  in  which  it  is  so 
slight  that  there  is  nothing  to  suggest  a  primary  interstitial  process. 
The  change  in  the  vessels  may  reach  a  bigh  degree  in  the  poato- 
rior  median  columns  when  thtir  degeueration  is  purely  secondary, 
and  certainly  commences  in  the  nerve-fibres;  &  similar  thickening  of 
tbu  vessels  has  also  been  met  with  in  secondary  degenerations  in 
other  parts.  It  is  most  important  to  remember  that  the  over- 
growth of  the  neuroglia  is  a  pathological  process  of  growth  distin- 
guishable (and  to  a  large  extent  distinct)  from  the  degeneration  of 
the  ucrve-fibres  that  excites  it.  It  may  vary  in  degree  in  different 
cases,  and,  even  in  the  secondary  degeneration  of  peripheral  nerves, 
may  assume  an  independent  inflammatory  character.  Once  excited, 
the  energy  of  tissue-growth  may  be  in  some  degree  independent  of  its 
cause.  Secondary  vascular  disturbance  may  attend  it,  and  thus  a  sub- 
inflammatory  condition  (or  even  true  inflammatory  condition)  is 
probably  sometimes  developed,  which  may  invade  the  pia  mater,  atsd 
through  this  may  spread  widely. 

The  chief  causal  fact  rct^'arding  the  disease  is  its  common  relation 
to  syphilis.  Tabes  is  generally,  although  not  invariably,  a  post- 
syphilitic disease ;  certain  elements  of  the  nervous  system  degenerate 
in  consequence  of  the  influence  on  them  of  previous  or  present 
svphilis.  But  these  elements  have  a  special  liability  to  degenera- 
tion, which  causes  their  nutrition  to  fail  from  other  causes,  and 
may  also  constitute  their  sp^'cial  susceptibility  to  suffer  from  the 
TU'us  of  syphilis.  The  usual  symmetry  of  tabetic  lesions  indicates 
that  the  niecbauism  by  wbich  syphilis  affects  the  nervous  system  is  & 
blood-state.  The  maunor  iu  which  the  peripheral  nerves  suffer  in 
many  cases,  brings  tabes,  in  spite  of  its  chrouicity,  into  analogy  with 
the  more  acuto  forms  of  peripheral  neuritis,  such  as  succeed  acute 
specific  diseases  at  a  variable  interval.  The  long  intei-val,  moreover, 
and  the  common  slowttess  of  the  process  in  tabes  wben  a  sequel  of 
sy]>hilis.  are  only  in  proportion  to  the  chronicity  of  the  causal  malady^ 
compared  with  the  acute  specific  diseases  that  have  neuritic  sequelm. 
Further,  the  considerations  mentioned  in  the  account  of  multiple 
neuritis,  which  suggest  that  its  immediate  cause,  when  it  is  due  to 
an  acute  blood  disease,  is  a  pro<luct  of  the  growth  of  the  organisms 
of  the  primary  malady,  rather  tbau  the  organisms  themselves,  hold 
good  also  in  the  case  of  syphilis  and  tabes.  The  degenerative  changes 
in  tbo  nervous  system  differ  from  tbe  lesions  of  active  syphiUa,  both 
in  character  and  in  time,  in  such  a  way  as  to  make  the  assumption 
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in  the  production  of  the  antosthosia  and  pains,  wg  cannot  tell.  It 
is  noteworthy  that  the  affection  of  the  peripheral  nerves  must  inTolre 
the  structures  hj  which  the  nerve-impulses  of  sensation  are  normally 
generated  by  mechanical  and  other  processes.  The  long  persistence 
of  pains  without  any  increase  in  the  symptoms,  shows  that  they 
may  be  due  to  the  action  of  structures  that  are  changed,  but  not 
changing.  The  loss  of  reflex  action  from  the  skin  is  explained 
by  the  interruption  of  the  sensory  path,  and  an  increased  irrita- 
bility of  the  sensory  nerves,  the  result  of  the  commencing  degene* 
rative  changes,  sufficiently  explains  both  the  hypercesthesia  aud  the 
increase  of  reflex  action  sometimes  observed.  Whatever  theory  of  the 
nature  of  the  so-oalied  **  tendon-reflex  *'  action  is  held,  the  loss  of  the 
knee-jerk  must  be  explained  by  an  interruption  of  the  sensory  path. 
On  the  theory  I  have  advanced,  the  arrest  of  impressions  from  the 
afferent  muscular  nerves  abolishes  the  muscle- retlt'x  action  on  which 
the  local  irritability  depends.  Many  other  facts  of  disease  show  that 
this  irritability  is  easily  lost,  and  that  a  very  slight  change  in  any 
part  uf  the  reflex  arc,  too  slight  to  cause  other  symptoms,  is  sufficient 
to  arrest  the  knee-jerk.*  Hence  we  can  uuderst^ind^hat  this  loss 
should  be  constant  and  early.  It  is  not  improbable,  VBreoverp  that 
these  nerves  suffer  in  special  degree.  The  musclea-may  be  insensitive 
to  pain,  e.g.  that  of  electrical  Btimulation.  Pressure  and  extension, 
which  in  health  are  painful,  sometimes  cause  no  sensation,  even  when 
the  skin  ia  sensitive. 

The  mechanism  of  the  muscular  inco-ordination^  which  is  the 
obtrusive  symptom  of  the  disease,  has  been  the  subject  of  much  dis- 
cussion. Two  fundamental  foots,  however,  limit  the  problem.  First, 
the  ataxy  caunot  be  primarily  due  to  the  loss  of  cutaneous  sensibility. 
Disease  of  the  conducting  path  in  the  cord  may  cause  absolute 
auffisthesia  of  the  skin  without  the  least  ataxy.  Although  this  does 
not  prove  that  interruption  of  the  sensorv  path  in  the  nerves,  between 
the  skin  and  the  reflex  centres,  may  not  cause  iuco-ordination.  this 
element  seems  to  be  eicluded  by  the  face  that  there  is  no  relation 
between  the  ataxy  and  the  loss  of  feeling  in  the  skin.  There  may  be, 
in  tabes,  much  ataxy  without  any  cutaneous  aniestbesia,  and  vice 
versd.  The  second  fact  is  that  ataxy  may  exist  in  considerahlc  degree 
when  the  lesion  is  solely  oue  of  the  peripheral  nerves,  and  the  pos- 
terior columns  of  the  cord  are  free  from  disease.f  These  two  facts, 
taken  together,  seem  to  show  that  the  ataxy  may  be  produced  by  one 


In  taliet  !•  proof  of  the  degcnentticm  of  theio  sensory  cells.  See  the  '  Laneet,' 
June  lf>.  1886. 

*  E.ff.  it«  Inss  after  dlpbthcrta  when  there  sre  no  other  symptomi. 

t  Ap.»rt  from  the  eviiieiire  of  Ihi*  from  ca»tei  d?  trne  taheg,  a  very  instructive  cave 
h»'  hveii  nKTordeil  bv  Or.  Hutches  nemiett,  in  which  all  the  svinptomii  of  labe»  were 
present  in  s  case  of  multiple  luiiiours  of  the  posterior  nervc-nwts  ('Clinical  Soc. 
Trim  Ructions,*  vol.  xviii),  Atnxy  has  also  rosuUod  from  other  processes,  sucb  as 
injury,  thnt  have  caused  extensive  damage  to  the  |>o»ttrior  roots  alone. 
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degree  to  structures  havini*  a  commoa  functiou,  is  probabl^r  in  all 
cases  proof  of  its  neural  origin,  i.  e.  its  nrigin  in  the  nerre-t^leiueou 
themselves.     In  tabes  t!ie  evidence  iLus  afforded  is  corroborated  Lij- 
the  diseiLse  of  the  peripheral  nerves,  which  unquestionablv  commeDce* 
in  the  nerve- fibres,  and  b/  the  partial  character  o£  the  sensory-  litem, 
whi\:h  means  the  limitation  of  the  chief  lesion  to  fibres  of  one  aetuor^ 
function.     There  is  every  gradation,  moreover,  between  the  cases  i^ 
which  the  |>eriva8cular  disease  is  grcut»  and  those  in  which  it  u  ^*^ 
alight  that  there  is  nothing  to  suggest  a  primary  interstitial  proc«9  ^* 
The  change  in  the  vessels  may  reach  a  high   degree  in  the  [hjs' 
rior  median  columns  when  their  degeneration  is  purely  secondar 
and  certuiuly  cotumuiices  in  the  uerve-fibres;  a  similar  thickeuiDgc 
the  vessels  has  also   been  met  with   in  secondary  degenerations  i 
other   parts.      It   is   most   important   to    remember   that   the  ovei 
growth  of  the  neuroglia  is  a  pathological   process  of  growth  disti 
guishable  (and  to  u  large  extent  distinct)  from  the  degeneration  (^*" 
the  nerve-fibres  that  excites  it.     It  may  vary  in  dt*gree  in  different*- 
cases,  and,  oven  in  the  secondary  degeneration  of  peripheral  nerv 
may  assume  an  independent  inflammatory  character.     Once  eici 
the  energy  of  tissue-growth  may  be  in  some  degree  independent  of  i 
cause.  Secondary  vascular  disturbance  may  attend  it,  and  thus  a  sub 
inflammatory    condition   (or   even   true   inflammatory   condition)  ■ 
probably  sometimes  develo|>ed,  which  may  invade  the  pia  mater,  an 
through  this  may  spread  widely. 

The  chief  causal  fact  regarding  the  disease  is  its  common  relatio 
to  syphilis.  Tabes  is  generally,  although  not  invariably,  a  f>os« 
syphilitic  disease;  certain  elements  of  the  nerrous  svstem  degenen 
in  consequence  of  the  infiuenco  on  them  of  previous  or  pr< 
■yphilis.  But  these  elements  have  a  special  liability  to  degenen 
tion,  which  causes  their  nutrition  to  fail  from  other  catises.  an 
muy  also  constitute  their  special  susceptibilitY  to  suffer  from  th 
virus  of  syphilis.  The  usual  ayuimetiy  of  tabetic  lesions  indie 
that  the  mechanism  by  which  syphilis  affects  the  nervous  ayslem  is 
blood-state.  The  mauncr  in  which  the  peripheral  nerves  suffer  i^ 
many  cases,  brings  tabes,  in  spite  of  its  chrouicity,  into  analogy  wiu3 
the  more  acute  forms  of  peripheral  neuritis,  such  as  succeed  acut^ 
specific  discuses  at  a  variable  interval.  The  long  interval,  moreover 
and  the  common  slowness  of  the  process  in  tabes  when  &  sequel  o^ 
BVphilJa,  are  only  in  proportion  to  the  chrouicity  of  the  caiuial  malady^ 
comfiared  with  the  acute  specific  discjLses  that  have  neuritic  sequela^ 
Further,  the  considerations  mentioned  in  the  account  of  multiple' 
neuritis,  which  suggest  that  its  immediate  cause,  when  it  is  due  t^ 
an  acute  blood  disease,  is  a  product  of  the  growth  of  the  organism^ 
of  the  primary  malady,  rather  thou  the  organisms  themselves,  bulw^ 
good  also  in  the  case  of  syphilis  and  tabes.  The  degenerative  chongp-*^ 
in  the  nervous  system  differ  from  the  lesions  of  active  syphilis,  bol'  - 
in  character  and  in  time,  in  such  a  way  as  to  make  the  assumption  " 
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pliable  thai  they  dei:»end  upon  some  product  of  the  growth  of  thd 

rpMlitic  orgiiDisms,  a  product  which  may  possibly  be  a  cliemical 

lUtanctj— a  suggestion  first  made  by   Struuipell,  aud  widely  held 

^gardiug  other  analogous  maladies.     Uccent  research  is  bringing  into 

^Tt-r  greater  prominence  the  important  part  played  by  such  product* 

maa  the   geueratiou  aud  course  of  diseases.     In   the  specific  diseases 

"^hat  have  these  sequelte,  there  may  be  more  than  one  such  product  of 

"C^ivir  organisms,  causing  more  than  one  kind  of  coubequence.     The 

<3ifiterenees  betweeti  such  nerve  degenerations  as  tkose  of  tabes,  and 

«?ther  late  effects  of  syphilis,  is  at  least  not  difficult  to  comprehend 

<»i  this  hy|>othesta ;  neither  is  the   fuel — which  baa  beou  so  great  a 

«lifficulty  to  many  — that  the  tri^atiuuiit  which  has  so  speedy  an  effect  on 

•jphilis  itself,  is  generally  without  iutluence  on  the  degenerative  pro- 

cettses  that  sometimes  follow  it. 

Tabes  is  probaldy  a  rare   sequel,  when  regarded  from  the  side  of 
syphilis.     But  the  occarreuce  of  such  consequences  in  some  instances, 
and  uot  in  others,  has  analogies  in  the  case  of  almost  all  the  acute 
■pecific  diaeaaea  that  have  similar  sequelm,  and  must  be  taken  as 
evidence  of  variations  in  the  precise  character  of  the  primary  disease. 
The  virus  of 'the  primary  malady  1.4  doubtless  otgauisnial,  aud  such 
Tariatious  are  faiuilar  to  us  in  the  case  of  other  diseases.     They  some- 
times have,  and  at  other  times  have  not,  consecutive  efifects  upon  the 
aervous  system,  as  in  the  familiar  instance  of  diphtheria.     The  varia- 
tions iu  the  charactiT  of  the  organisms,  and  in  their  effects,  may  be 
relatively  great,  although   entirely    beyond   our  present  powers  of 
ol>«crration. 

These  considerations  receive  a  notable  emphasis  from  the  occur- 
reneeof  tabes  iu  cliildren  who  are  the  subjects  of  inherited  syphilis, 
t;o  whom  the  disease  in  early  life  is  probably  oon&ned.  The  fact 
<^8o  shows  how  potent  must  bs  the  |>art  played  by  the  agent, 
v^oinpared  with  the  susceptibility  that  is,  lis  it  were,  the  causal  complo- 
m«ut — a  fact  seen  also  iu  the  raritr  of  causes  of  tabes  in  which  syphilis 
*5^Ji  be  absolutely  excluded. 

The  pathological  facts  already  known  enable  us  touuderstand  many 
^'  tlie  symptoms  of  the  diitease.  There  may  l>e  an  interruption  of  the 
®^nsory  path  in  one  or  both  of  two  places,  iu  the  peripheral  nerves, 
?**<!  iu  the  posterior  root- fibres  as  they  enter  the  cord,  aud  an 
***^rrup(ion  of  the  fibres  in  either  place  will  explain  the  loss  of 
*^Usjibility  which  is  so  frequently  present.  The  pains  may  reasonably 
ascribed  to  the  molecular  changes  in  the  nerve-libres  and  their 
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^'^^ired  function,  either  in  the  periphery  or  in  the  cord.  The  intensity 
.^^  &  sensation  is  no  measure  of  that  of  the  process  that  causes  it. 
^^tiether  the  affection  of  the  sensory  cells  of  the  cord*  takes  part 

III  dis«*nse  of  thif  nerve-roots  of  the  cnoda  equins  there  li  always  ascending 

'vtienitioQ  uf  tli«*  po«t«rtor  median  cnlumni,  1>ut  uot  of  the  anU'ru-lnti-rul  &iict-»d* 

'^     tract.     Hency  tlie  root*flbrei  from  wlik-U  iho  pulh  U  continutd  by  lliu  tnict 

^^%t  eod  in  ncfve'ceUa  iu  the  poaturlor  coruua,  and  tUo  degeoeratiou  of  thia  tract 
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action  of  the  cerebellum,  and  cause  some  part  of  the  loa 

-wliicb  results  from  diBcase  of  tbe  cerebellum  iUclf. 
There  is  auotber  meclianism  wbicb  may  co-operat 

ataxr.     The  vertical  fibres  of  the  postero-extomal  , 

a  short  course,  aud  some  probably  conaect  tbe  pr 

at  adjacent  levels.     The  affection  of  those  fibres  f 

the  fact  that  tbe  comnm-shaped  bundle  of  tib' 

post.-external  column  may  Ini  a[tccinlly  dcgfne 

impair  the  association  uf  tbe  sensory  structu' 

harmony  iu  tbe  central  meobanisro.     The 

duo  to  this  cause  was  advanced  by  Todd 

that,  if  effnctive,  it  bns  more  than  an  iute 

may  exist  -when  the  posterior  columns  a 

discovery  that  ataxy  may  result  fror 

confirms  tbe  view  of  iu  ori^^in  above 
Althou«;h  cutaneous  anesthesia  c 

reasonably  be  nssumed  to  increase 

tions  from  the  skin  furnish  im|>o 

centres,  and  are  probably  also  cc 

as  that  of  standing.    Similar , '  * 

centres  is  also  afforded  by  visa  / 

augmenUj  the  defect  of  co-C 

ataxy  in  different  cases  pr^  ''  ^'^^^^^  ^^^'"'^  "  especially  liable 

de>rwe  of  change  in  tb  ^''  >^  multiple   alcoholic  neuritis.     Tl 

_^0  is  readily  distinguibhod  by  the  symm 
j^  its  chief  manifestation.     But  the  varie 
locomotor  ataxy  is  the  "alcoholic  pseu 
ns  the  diagnosis  may  be  very  difficult.     Tl 
it  resembles  tabes  pathologically  ;  the  lesi 


iniportflO'^' 

.    in   the   Dcrv"" 

Luptoms  are  also  "Ue 

mA  always  lost  in  tal>^ 
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,  n?  is  then  some  weaVness  in  the  distul  portions 
lf,.red  electrical  reaction  may  be  found  in  the  muscl 
.,tncB8  sometimes  met  with  in  early  tabes),  and  the 
,rked   muscular  tenderness,  scarcely  ever  present 
ji„8  have  not   the  "lightning"    character,   and  tf 
,,e.      The   pupils   act    normally,   but  this  is  not  i 
(ion,  since  tbey  may  be  unaffected  in  tabes.     A  hiBt<« 
,  ,,iv  help  the  diagnosis,  and  so  may  improvement  wb 
KbJr^w"      By  attention  to  all  these  points,  a  diagnoi 
\\f  be  made  wiLhout  much  difficulty. 
J  .'gvmptoms  and  lesion  of  tabes  are  combined  with  tho 
paiulysis  of  the  insane,  it  may  be  doubtful  in  which  cat 


pojsible  to  exaf^gerute  the  difficulty  pr«'iieiited  by  some  pfttienU  in  an 
»l>*^ll,0r  tho  kuee-jcrlt  is  or  U  not  lost,  *»*!  th«  care  needed,  and  repeat 
-)^ . ^  jhnt  are  dckirabU',  in  duubtful  cit«cft. 
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baDism,  evea  operating  alone,  the  disease  of  tlie  afferent  mascle- 
oerred.  If  the  loss  of  the  kuee-jerk  in  tabea  is  to  be  taken,  as  I 
t>eliere  it  may,  as  an  indication  of  the  disease  of  these  nerves,  the  con* 
atAocy  of  the  loss  shows  the  constancy  of  the  presence  of  this  element, 
ixx  soiue  degree.  As  just  stated,  a  very  slight  degree  of  disease  may 
a^ljohsh  the  knee-jerk;  it  is  probable  that  a  greater  degree  is  needed 
t«o  oauAe  inco-ordination,  and  a  still  greater  change  to  produce  actual 
insensibility  to  pressure  or  extension. 

In  unilateral  lesions  of  the  spinal  cord,  as  we  bare  already  seen  (p. 
■2110),  there  may  be  loss  of  the  sense  of  posture,  with  intact  cutaneous 
Stf'nsitiiUty,  on  the  side  of  the  lesion,  and  no  loss  of  this  sense  on  the 
opjtosite  side,  on  which  cutaneous  sensibility  is  lost.     In  such  a  case 
marked  ataxy  bus  been  observed  on  the  side  on  which  the  sense  of 
potture  was  lost,  when  motor  power  returned.*     Whatever  effect  in 
causing  ataxy  is  produced  by  disease  of  the  path  of  muscular  sensi- 
bility in  the  spinal  cord  must  also  be  produced  by  iriterru]ition  of  the 
path  between  the  muscles  and  the  cord.     The  bitter  must  also  arrest 
wli&tever  reflex  action  depends  upon  these  muscle-uerves.t  and  it  is 
postiible  that  such  reflex  action  takes  some  part  in  the  mechanism  of 
ttmsciihir  co-ordination. 

In  this  connection  it  is  important  to  note  that  the  fibres  that  pass 
^i»  by  the  ]>o8terior  median  columns  probably  constitute  the  path  from 
^bes©  nerves.  The  root-fibres  to  the  columns  seem  to  pass  up,  as  the 
P«*-tJi  19  proved  to  do,  without  decussating,  and  they  may  be  diseased 
"^  iotense  degree  when  there  is  no  loss  of  cutaneous  sensibility.J  This 
^— ^*'^ct  is  affected  in  almost  all  cases  of  tabes  in  which  there  is  a  lesion 
^^^^  the  cord,  and  in  all  such  cases  in  which  there  is  ataxy.  This 
^B^^-^t  suggests  that  the  lesion  of  the  root-fibres  is  first  and  chiefly  of 
^^^*^-^9e  from  the  muscles.§ 

^^^      The  posterior  median  columns  (extensively  connected  with  the  cere- 

^^^llum)  and  the  direct  cerebellar  tract  probably  conduct  to  the  cere- 

,      j^^llum  the  impressions  from  the  sensorv  muscle-nerves.     If  so,  the 


'  GiUwrt  J  Ke  foot-note,  p.  229. 

f  lu  n  cnsc  in  which  the  inco-ordinfttion  vm  mnch  ^jeaUr  in  the  right  leg  than 


^\t  thv  Iert.itnd  cataDfOut  sentibilitj  wss  equally  iwpxired  in  the  two, «  Btruiifr  trac- 
"^iou  on  llie  calf  muicles,  by  forcible  pitsjiive  ilextou  of  tbe  foot,  produced  *  distinct 
^i>n«iiiioi>  in  the  extended  muicleB  of  tbe  left  leg,  and  no  ■enRatioii  in  thoge  of  the 
Vigbt.  In  another  cnse,  in  which  the  ikin  was  soiikitive  to  tbe  ali^htett  touch,  tbe 
patient  whs  uuconscivui  of  a  vigoroua  cxtenaton  of  the  toes  produced  b>  faradio 
vUmnlation  of  their  tliort  extensor. 

X  This  pottcrinr  tract  it  mo^t  diseAiod  on  tbe  aide  opposite  to  that  on  which  there 
ta  most  dei-t'nt^rutton  of  ths  antero-latemi  asciuding  tract,  which  probably  oon- 
dortf  a^nitntions  of  pain. 

I  The  opinion  thnt  the  ataxj  depends  on  impairment  of  the  mnscuUr  sense  wm 
put  forward  in  1855  by  Dr.  Russell  Reynolds;  see  p.  398.  D^J^rine  has  alio  afso- 
eiatud  the  ntnxy  with  tlie  dcgcnerntion  of  the  p<>riphcral  lenaory  muscle-nerves 
(*  Arebives  de  i'bysiologie/  3rU  series,  voL  iii,  p.  £8iJ. 
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action  of  tbe  cerebellum,  and  cause  some  part  of  tbe  loss  of  function 
which  results  from  disease  of  the  cerebellum  itself. 

There  is  another  mechnnism  which  may  co-operate  in  iacreaaing 
ataxv.  The  vertical  fibres  of  the  postero-exterual  column  have  ou\j 
a  short  course,  aud  some  probably  connect  the  posterior  grey  matter 
at  adjacent  levels.  The  afiTectiou  of  these  fibres  seems  to  be  proved  by 
tbe  fact  that  the  comma-8hape<l  bundle  of  fibres  in  the  front  of  the 
po8t.-eiterual  column  may  be  specially  tlegenerated.  This  lesion  may 
impairthe  association  of  the  Htnisorv  slructures,  and  so  causea  wantof 
harmony  iu  the  central  mechanism.  The  theory  that  the  ataxy  was 
due  U»  this  c^use  was  advance.il  by  Todd  in  1847.  It  is  not  probable 
that.,  if  effective,  it  bus  more  than  an  intensifying  influence,  siuct*  ataxy 
may  exist  when  the  poBt^rior  columns  are  i  lirouglumt  unaffected.  The 
discovery  that  ataxy  may  result  from  alcoholic  peripheral  neuritia 
confirms  the  view  of  its  origin  above  stAted. 

Although  cutaneous  anfcsthenia  cannot,  alone,  produce  ataxy,  it  m&j 
reasonably  he  assumed  to  increase  that  which  already  exists.  Sensa- 
tions from  the  skin  furnish  important  guidance  to  the  motor  cerebral 
centres,  and  are  probably  also  concerned  in  such  reflex  muscular  actiooB 
as  tbat  of  standing.  Similar  guidance  to  the  cerebral  co-ordinating 
centres  is  also  afforded  by  visual  impressions,  the  loss  of  which  distinctly 
augments  the  defect  of  co-ordination.  The  varying  cbaracters  of  the 
ataxy  iu  different  cases  probably  dei>end  on  the  local  variations  iu  tbe 
degree  of  chauge  in  the  muscle-nervfs.  The  special  effect  of  the 
disease  of  other  elements  of  the  cord,  related  to  the  posterior  roots 
(as  the  posterior  vesicular  column),  has  still  to  be  ascertained.  Tbe 
defeneration  of  the  antero-lateml  ascending  tract  is  perhaps  con- 
nected with  luss  of  sensibility  to  pain. 

It  is  probable  that  co  ordination  is  cbiefly  an  automatic  process^ 
depending  partly  on  mueclD-reflox  actions,  and  on  the  connection  of 
neighbouring  sensory  structures  in  the  spinal  cord,  but  chiefly  on  the 
function  of  the  cerebellum,  determined  by  the  connection  of  the 
muscles  with  it,  and  that  tbe  interruption  of  this  connection  is  the  chief 
element  in  the  inco-ordinatiou  of  locomotor  ataxy.  It  is  probable  also 
that  tbe  automatic  processes  are  in  part  under  cer»*bral  control,  guided 
by  sensory  impressions  which  do  enter  the  sphere  of  consciousness,  and 
that  the  derancfement  of  this  control  will  intensify  inoo-ordumlioa, 
though  incapable  of  producing  it.  We  do  not  at  present  know  to  what 
extent,  in  any  given  case,  the  symptoms  are  due  to  the  cord  disease  or 
to  the  peripheral  nerve  lesions.  Apparently  pains,  ataxy,  and  anaes- 
thesia may  be  due  to  either.  The  question  can  only  be  decided  by  tbo 
comparison  of  symptoms  and  pathub>gical  changes  in  a  large  number 
of  cases.  That  auoesthesta  may  be  due  to  the  peripheral  changes 
is  proved  by  tbe  observed  correspoudence  of  the  two  in  distribution 
(D^jerine). 

The  trophic  changes  in  the  skin,  bones,  and  joints  arc  probably  due 
to  the  process  of  degeneration  m  the  peripheral  nerves.     Tbe  degeuera^ 
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lion  bas  been  found  in  all  cases  of  the  kind  in  wLioli  it  lins  Le^n  looked 
for.and  found  aUu  iu  the  nerves  of  diseiLsvd  joinU.  Tlie  pathology  of 
the  muscular  wastiDg  Iias  been  already  monlioDed. 

The  pains  iu  the  rvgion  of  the  6fth  nerve  are  explained  by  the  lesions 

In  its  root,  especiiilly  in  its  ascending  ruot,  which,  comiug  up  from  the 

[nodulIl^  is  honiulugous  with  the  posterior  spinal  roots.     This  nerve, 

indeed,  as  Pierret  has  pointed  out.  represeutt*  tho  sensory  roote  of 

i.lmost  all  the  motor  crania!  nerves.     The  degeneration  of  the  optic 

crre  is  fairly  companible  with  that  of  the  periphenil  spinal  nerves. 

Considering  the  special  character  of  the  optic  nen'e,  the  absence  of 

degencntion  of  the  retina  does  not  seem  to  destroy  the  analogy  between 

tbetwo.     Bejjarding  the  pathology  of  the  visceral  crises  we  know  but 

little.    The  changes  observed  by  Pierret  in  the  neighbourhood  of  the 

centre  for  the  pnetimogastric  may  be,  as  Buzzard  has  suggested,  an 

indication  of  the  cause  of  the  disturbances  that  occur  within  the 

Bmge  of  this  nerve,  especially  of  the  gastric  and  laryngeal  crises. 

The  transient  motor  svmpioma   in  the  limbs,  and  in  the  eyeball 

UBcIen.  are  apparently  of  functional  origin.     Tht-y  must  be  distiu- 

tiisbed  from  the  lasting  palsies,  which  are  probably  due  to  degene- 

iTtf  processes  iu  the  urrvcs  or  nuclei ;  the  loss  of  function  of  the 

temal  ocular  musdes,  being  persistent*  must  be  ascribed  to  degene- 

ioa  of  the  related  centres.     But  even  the  light-reflex  may  return 

^r  it  has  beeu  absent  for  years,  and  its  loss  must  therefore  depend, 

least  sometimes,  on  molecular  changes  capable  of  recovery.     It  is 

*3eed  important  to  remember  that  tabes  is  a  disease  which  l>egina  as 

derangement  of  molecular  nutrition,  which  is  probably  only  to  l»e 

ccmed  when  relatively  great  in  its  degree.     If  we  also  remember 

«c  this  derangement  is  the  result  of  some  toxic  material  or  virus 

ktu]ating  in  the  blood,  we  can  understand  better  the  leading  facts  of 

e  disease,  and  especially  the  variations  in  1^3  course,  its  degree, and 

s  precise  character  of  the  symptoms. 

DiA02C03is. — The  diatjnoHis  of  tabes  rests  on  the  combination  of 
ptoms  already  described.  In  the  early  stage,  the  loss  of  the  knee- 
ls, together  with  pains,  or  unsteadiness  on  standing  with  the  feet 
gether  and  the  eyes  closed,  justifies  a  diagnosis  of  the  commencing 
ection,  provided  we  can  exclude  toiic  peripheral  neuritis  (especially 
t  due  to  alcoholj,  diabeteft,  diphtheritic  paUy,  and  aUo  a  lesion  of 
aut*.'rlor  cornua  or  nerve-roots  by  the  absence  of  wasting  of  the 
iisclea  and  chiiige  in  their  irritubility.  The  diagnostic  value  of  the 
of  the  knee-jerk  can  hardly  be  overrated.  It  is  prolably  never 
iaeul  iu  health.  If  there  is  doubt  as  to  its  toss,  the  precautions 
ommended  on  p.  15  should  be  adopted.  When  it  is  lost,  and  reflex 
itirjn  is  in  excess,  a  true  reflex  movement  may  somotimcs  simulate 
le  jerk  ;  the  distinction  is  that  the  tap  sometimes  causes  a  movemi'nt 
d  sometimes  does  not;  that  an  interval,  brief  but  appreciable, 
apses  before  the  movement  occurs  j  that  a  similar  movement  is 
used  by  a  prick  on  the  skin,  and  that  the  delayed  contraction  some- 
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times  occurs  in  ihc  other  leg,  or  in  tbe  aflductors  of  both  legs  •  In 
canes  in  which  the  knee-jerk  is  present,  the  diagnosis  of  tabes  is  onlr 
jtistified  bv  distinct  and  characteristic  ioco-ordination.  In  the  few 
cases  of  this  kind  that  have  come  under  mv  own  observation,  tbe  knee- 
jerk  hns  been  either  unequal  on  the  two  sides,  or  has  been  lost  on  one. 
Such  abnormality  is  probably  tbe  rule  in  these  cases,  and  the  diagnosis 
is  thus  facilitated.  In  a  case  with  lightning  pains,  but  neither  inco- 
ordination nor  loss  of  knee-jerk,  a  suspicion  of  tabes  would  be  justified 
by  the  presence  of  some  other  symptom,  such  as  retention  or  incon- 
tinence of  urine,  loss  of  sexual  power,  or  loss  of  the  iris-reflex.  But, 
as  we  hare  seen,  it  is  probable  that  cases  occur  in  which  these 
pains  exist  aloue, — a  condition  that  may  be  termed  "tabetic  neu- 
ralgia." 

The  loss  of  the  iris-reflex  is  of  great  diagnostic  importance.  It 
shows  that  a  degenerative  process  is  at  work  in  the  nervous 
system,  and  it  suggests,  therefore,  that  other  symptoms  are  also  due 
to  degenetation.  But  since  the  ins-reflex  is  not  always  lost  in  tabes, 
tbe  negative  significance  of  a  normal  reflex  is  far  less  than  is  the  posi- 
tive significance  of  its  loss.  The  practical  value  of  this  symptom  can 
hardly  be  overrated.  It  puts  the  observer,  ao  to  speak,  on  the  track 
of  nerve  degeneration.  Its  loss  is,  moreover,  ao  often  due  to  preceding 
Byphilis,  that  it  should  always  suggest  this  antecedent. 

There  are  certain  diseases  with  which  tabes  is  especially  liable  to 
be  confounded.  One  of  these  is  multiple  alcoholic  neuritis.  Tbe 
ordinary  fonu  of  this  disease  is  readily  distinguished  by  the  symme- 
triciil  jjuralysia  which  is  its  chief  manifestation.  But  the  variety 
which  clnsely  resembles  locomotor  ataxy  is  the  **  alcoholic  pseudo- 
tabes "  (p.  125),  and  in  this  the  diagnosis  may  bo  very  difficult.  This 
is  not  surprising,  because  it  resembles  tabes  pathologically  ;  the  lesion 
is  a  "  parenchymatous  neuritis,'*  a  subacute  degeneration,  beginning 
in  the  norve-fibres,  and  similar  to  the  peripheral  form  of  tabes.  It 
often  affects,  however,  in  some  degree,  the  motor  as  well  as  the  sen- 
sory nerves,  and  there  is  then  some  weakness  in  the  distal  portions  of 
the  limbs.  An  altered  electrical  reaction  may  be  found  in  tbe  muscles 
(never  in  the  weaknesa  sometiujes  met  with  in  early  tabes),  and  there 
is  generally  marked  muscular  tenderness,  scarcely  ever  present  in 
tabes.  The  pains  have  not  the  ''lightning"  character,  and  the 
sphincters  escape.  The  puptU  act  normally,  but  this  is  not  an 
absolute  distinction,  since  they  may  be  unaffected  in  tabes.  A  history 
of  alcoholism  may  help  the  diagnosis,  and  so  may  improvement  when 
alcohol  is  withdrawn.  By  attention  to  all  these  pointSi  a  diagnosis 
can  generally  be  made  without  much  difficulty. 

When  the  symptoms  and  lesion  of  tabes  are  combined  with  those 
of  general  paralysis  of  the  insane,  it  may  be  doubtful  in  which  cate- 

*  It  if  iinpoesible  to  exAgrgorate  the  difllcalty  pren^uted  hy  lomo  pubienta  in  Mcrr- 
taiDitii;  whether  the  knee-jerk  !s  or  li  not  lost,  and  thv  care  Deeded,  sad  repeited 
obtuivuliuiii  Hint  are  dckinible.  id  doubtfa)  a\««a. 
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Ty  a  case  slioiild  be  placed.     The  question  ia  rather  one  of  the  pre- 

^tider&nce  of  the  symptoma  of  one  or  the  other  niulady  than  of 

solute  distinction  between  them.     In  moat  cases,  however,  in  which 

Sa  combination  exists,  the  symptoras  of  general  paralysis  become 

pre  pronounced  as  time  goes  on,  uiul  the  spinal  symptoms,  which  at 

M  were  the  most  conspicuous,  pass  into  the  bickgrouud. 

All  common  forms  of  paraplegia  are  distinguisbcd  by  the  early 

I  of   powi>T,   and    by    the    porsistenne   of    the    knee-jerk,   often 

phasizfd  by  its  excess  and  by  the  oocurroroe  of  a  clonus  in  the 

iua  or  the  calf  muscles.     If  weakness  supervenes  in  tal^es,  it  is 

hally  late  in  the  courcs  of  the  disease,  and  the  other  symptoms 

ire  been  and  are  well  raurlied.     If  the   knee-jerk  has  been  once 

rt  in  tbis  disease,   it  is  not  reproduced  by  secondary   lesions   of 

BCord  which  ordinarily  increase  the  knee-jerk.     The  same  distinc- 

^i  usually  suffice  for  the  diagnosis  from  the  combined  form  of 

aalysis  and  inco-ordination  that  1  have  termed  "  ataxic  paraplegia.** 

■  this  the  knee-jerk  is  excessive,  and  there  is  foot-clonus,  while  pains 

■id aafsthesia  are  absent;  spasm  supor^e^les  ataxy.     In  otbcr  forms 

■  combined  disease  of  the  cord  the  diagnosis  depends  chiefly  on  the 

■Cognition  of  union. 

pSicute  lesions  of  the  cord,  probably  sitnated  in  the  postero-exterual 
InQmo,  way  produce  inco-ordiuation  and  pain,  but  the  suddeiioeas  of 
■e  onset,  the  limitation  of  the  symptoms,  and  tbeir  tendency  to  sub- 
tle, usually  Buflioc  for  the  distinction.     Symptoms  from  this  cause 
tar  more  common  in  the  arms  than  in  the  legs.     Ataxy  in  one  limb 
y  also  be  produced  by  a  tumour  growing  in  the  posterior  column, 
it  other  symptoms  indicate  the  invasion  of  adjacent  structures,  as 
Itt  conspicuous  in  the  case  figured  in  the  chapter  on  tumours  of  the 
hd.     All  these  cases  present  thecharacteriRtics  of  a  focal  lesion  with 
hdom  conse^^uences,  rather  than  of  a  system  disease  with  limitation 
a  special  function. 

In  diphtheritic  paralysis  occurring  long  after  the  sore  throat,  or  in 
ilch  the  natnre  of  this  was  not  reco^j^nised.  the  loss  of  tbe  knee-jerk 
J  cause  taints  to  be  suspected  ;  but  the  nature  of  the  case  is  almost 
irays  rendered  clear  by  the  paralysis  of  accommodation  and  of  tlie 
ate  which  precedes  the  ataxy,  and  should  be  suggested  by  the 
lence  of  pains  and  the  presence  of  weakness.  If  true  tabes  follows 
ftitberia,  the  seqiien<-e  is  tuo  rare  to  be  of  practical  importance. 
HThen  the  dorsal  region  of  the  cord  is  chiefly  affected^  the  severity 
tbe  pains  in  the  trunk  may  lead  to  a  suspicion  of  disease  of  the 
bral  bones,  but  in  the  latter  the  pain  is  local  and  fixed,  and  this, 
the  characteristic  increase  uf  pain  when  the  patient  moves,  should 
ent  error.  It  is  still  more  frequent  to  mistake  such  cases  for 
Igia  of  the  iutert>ost.al  nerves,  but  even  if  there  are  no  pains  in 
legs  to  suggest  tabes,  the  knee-jerk  and  the  Hgbt-reflex  of  the  iris 
lost  in  tabes.  Experience  shows  that  the  muat  frequent  errors  in 
nosis  are  due  to  a  mistake  as  to  the  nature  of  the  pains,  which 
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are  mistaken  for  rheumatism,  especially  when  infltienced  hy  weather, 
or  for  sciatica  when  referred  to  tbe  rejfiou  of  tSe  sciatic  nerve,  or  for 
some  form  of  gout  if  the  disease  exists  in  th?  (mtient  or  hi«  fumil)'. 
or  in  the  mind  of  the  physician.* 

Tbe  ouly  organic  iutra-onmial  disease  that  may  be  niistakeo  for  laK'» 
is  tumour  of  the  cerebellum.     In  some  casesof  tabes  tbe  unst^^udioetf 
resembles  tbut  of  cerebellar  origin.     Loss  oE  the  knee-jerk  is  stron^l^H 
in  favour  of  tabes;  in  corebellar  tumour,  increase  of  the  jerk  is  tbe^ 
rule,  and  loss  is  only  to  l»e  regarded  as  not  ahtnluttJy  incompatible. 
Anresthoaia  and  lightning  pains  are  conclusive  evidence  of  the  spmaL^ 
disorder,  while  in  cerebellar  tumour  severe  occipital  headache  is  almosH^ 
invariable,  and  considerable  optic  neuritis  is  extiemely  common.   Optl^^ 
nerve  atrophy  is  primary  in  tabes,  post-neuritic  in  tumour. 

The  various  visceral  crises  are  often  mistaken  for  primary  di8ord»?^r— « 
of  the  deranged  organs.  Recurring  attacks  of  the  character  descriltt^^J 
should  always  arouse  suspicion  of  their  possibly  tabetic  nature,  and  i^  «i 
examination  of  the  knee-jerk  will  usually  decide  the  point. 

Paooyosis. — The  prognosis  in  tabes  corresponds  with  the  fac-t.a 
stated  as  to  the  course  of  the  disease.  It  does  not,  as  was  0D«:r^ 
thought,  deserve  the  epithet  "progressive,"  given  to  it  before  the  pi~^B- 
at:ixic  stage  waa  known  and  before  the  disease  had  l>een  wide^  ^J 
observed.  Arrest  is  frequent, and  considerable  improvement  is  not  ra» — *- 
The  earlier  the  stage  of  the  disease^  the  InMt^r  is  the  prognosis.  In  t^:^f 
first  stage,  the  disease  often  becomes  stationary.  When  ataxy  is  dev—  f- 
loped,  the  prospect  of  arrest  is  less  than  in  the  first  stage,  bat  is  st-  xtl 
considerable.  Occasionally,  even  in  tbe  typical  form  of  the  disease,!  ^Sie 
amount  of  improvement  is  very  great.  One  patient  was  scarcely  able  "to 
walk  across  the  room,  in  consequence  of  tbe  inco-ordination,  when  ^Wb9 
came  under  treatuient,  and  at  the  end  of  six  months  bis  gait  was  scarcer-  i/ 
distinguishable  from  that  of  a  healthy  person.  When  the  third  tta-^* 
is  reached  the  possibility  of  improvement  is  far  less,  but  is  Dt»t  qui  t* 
absent.  A  Wftman  suiTeriug  from  pure  tabes,  when  admitted  "^^ 
hospital,  had  been  unable  even  to  stand  for  six  months,  on  account  ^ 
the  extreme  ataxy;  but  she  improved  so  much  that  in  a  few  mont  "fcs 
she  was  able  to  walk  about  the  room  without  help,  and  has  continu<^^' 
now  for  six  years,  to  do  her  household  work  without  difficulty,  ««^** 
even  to  walk  some  miles  with  the  aid  of  a  stick.  On  the  other  hac»-*' 
in  some  cases  the  malady  increases  in  spite  of  every  effort,  and  ev  ^^° 
when  there  is  permanent  arrest  or  improvem*»nt  it  is  rare  for  ^^" 
symptoms  to  di8n|>()ear.  The  knee-jerk  generally  remains  ab<ient,  a"^^** 
often  attacks  of  pain  continue  to  occur.  It  is  difficult  to  find  a- ^*».^ 
trustworthy  indications  to  guide  the  prognosis  in  an  individual  ca  ^^■ 
The  fact  of  preceding  syphilis  has  little  influence  on  the  progno^vu- 

•  In  one  case,  in  wliicfa   tubelic  trunk-pain  waa  chiifly  filt  at  tlie  lere!  of      '^l* 

epigasiriuin,  u  physician   of  repatu  not  only  made  a  dia^osii  of  gistric  g«ot,  ffot 

refused  to  niodiry  liis  opinion  wbon  loM  of  Ibe  knee-jerk  was  dUcurereit  auA  the 
ratitt&t  became  nnatt-ad^  in  gaiu 
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Only  vben  the  sjmptoma  have  developed  rapidly  and  tlie  syplulia  is 
^t'ynt  JH  there  Boiue  ground  to  iintieipatu  good  from  antiKyphilitic 
Iratm^nt.  In  all  c-ascs,  however,  in  which  the  onset  of  Hymptoms  is 
*nite  there  is  more  prospect  that  they  will  pass  away  than  if  they  de- 
▼eiop  slowly.  In  most  cases  the  only  trustworthy  guide  to  prognosis 
is  the  observed  tendency  of  the  individual  case. 

Of  ijiecial  symptoms,  the  pains  are  often  the  most  distressing,  and 

unfortunately  they  are  the  most  obstinate  symptom  of  the  disease. 

They  may   persist  in   undiminished   severity   when  other  symptoms 

lessen  ;  ami,  on  the  other  hand,  they  may  beeume  trifling  when  the 

^•a^ftse  increases.     Diminution  of   the  pain  is  a  good  sign  if  other 

•yrnptoms  are  stationary,  but  not  if  these  increase.     It  is  often,  how- 

<^^er,  A  solaee  to  the  patient  to  know  that  jtersistenre  of  the  pains  do 

'^ot  mean  progress  in  the  disease.     The  optic  nerve  atrophy  is  usually 

prtgresbive,  but  not  iuvuriahly,  as  is  often  asserted.     In  a  few  cases 

A  have  known  its  progress  to  be  permanently  arrested.     Strange  to 

»  the  occurrence  of  ojitic  nerve  atrophy  makes  the  prognosis  as  to 

e  spinal  symptoms  better ;  in  most  cases  of  atrophy  the  spiuaJ  lesion 

*'*?raain8  in  the  first  stage. 

TBKA.TMENT. — The  disease  is  one  in  which  treatment  often  has  a 

^ery  clear  influence,  not  only  in  relieving  sufTttriug.  bu(  in  determining 

llje  arrest  or  diminution  of  the  disease.     This  is  true  especiilly  of 

^tt-alment  by  drugs.     But  the  first  cure  should  be  to  secure  freeJom, 

Hlb  far  as  possible,  from  all  influences  capable  of  causing  the  disease, 

Und  from  whatever  is  likely  to  depress  the  nervous  syHt<;m.     Excessive 

tnental   work,  anxiety,  and    physical    fatigue   are   all    harmful.     In 

re  and  acute  cases,  absolufe  rest  for  a  week  or  two  is  often  useful 

4t  tbe  onset  of  treatment.     If  the  patient  walhs  about,  exercise  should 

tUways  iit*p  short  of  fatigue.     Care  should  be  taken  to  avoid  the  risk 

of  falls;  a  severe  contussiou  of  the  spine  will  sometimes  excite  to 

tresh  activity  a  stationary  disease.     Exposure  to  cold  is  also  injurious  ; 

m  severe  exposure  may  cause  acute  mischief.     If  practicable  it  is  well 

that  the  winter  should  l)e  spent  in  a  warm  and  dry  cbmate.     A  sea 

Tnrage  is  souietimcs  useful,  cumbiniag,  as  it  does,  a  maximum  of 

fresh   air  with  a  minimum  of  exertion  ;  it  bus,  however,  less  actual 

effect  than  might  be  expected.     If  there  is  much  ataxy,  the  risk  of 

falls  from  the  motion  of  the  ship  must  be  taken  into  cousidenition. 

It  is   the   most  useful  in   c&se^  that   are   already  stationary  ;    such 

patients   often    return    with   a   dimiuuiion   in   all   their    symjitoms. 

When  the  disease  is  advancing,  a  voyage  often  does  harm  rather  than 

good. 

The  digestive  organs  should  be  kept  in  careful  order;  an  attack 
of  indigestion  or  constipation  is  often  attended  by  lightning  pains, 
which  cease  when  an  aperient  has  acted.  Food  should  therefore 
be  light  in  quality,  and  easily  digestible.  The  change  from  an  active 
to  an  inactive  life,  which  tabes  often  causes,  may  lead  to  the  devdop- 
inest  of  gout  in  an  individual  predisposed  to  it,  either  by  inheritance 
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or  hj  bis  previous  mode  of  life;  and  the  teodenoy  must,  as  far  as 
possible,  be  obviated  by  regulation  of  diet  and  hy  Frequent  a[»erioiU8. 
Smoking  should  be  either  avoided  or  limitod  to  a  small  aznouut. 
Alcoholic  excess  is  especially  bannful;  it  sometimea  excites  a  Tery 
severe  exa<*«rbatioD  of  the  sympt-oms  ;  this  is  not  surprising,  ainoe, 
as  we  Lave  Si^en,  chronic  alcoholism  may  cause  a  disease  resembling 
tabes  in  its  symptoms  and  patholog:T.  Sexual  eicesa  is  also  inost 
iujuriouB.  Many  patients  are  preserved  from  this  danger  by  the 
disoase  itself,  but  it  is  not  always  so.  Excels  seems  to  have  a  8|vodal 
influence  on  the  optic  nerve  atrophy.  Several  very  jtainful  instances 
o£  this  iiave  come  under  my  notice.  A  man  in  the  early  stage  of  tabes, 
vilh  slight  atrophy,  some  peripheral  limitation  of  the  fields,  but  little 
impairment  of  acuity  of  vision,  started  on  a  vovage  from  Auatralia  to 
Eiiglaml,  The  day  before  he  started  he  married,  and  when  he  reached 
this  country  be  was  quite  blind. 

The  influence  of  drugs  on  the  disease  is  unqaestionsble  in  many 
cases,  and  if  they  are  used  wisely,  the  more  a  physician  sees  of  the 
disease,  the  more  highly  is  he  likely  to  est^eem  them.  There  is  no 
specific  for  the  malady,  and  in  some  rases  the  morbid  tendency  over- 
powers every  influence  thai  can  bo  Iroutfht  to  bear  upon  it.  Moreover, 
the  influence  of  drugs  is  variable  ;  that  which  seems  to  do  much  good  ia 
one  case  has  no  influence  on  another,  and  this  is  true  also  of  the  same 
case  at  different  jwriods.  Hence  the  therapeutic  statements  that  have 
been  made  by  various  observers  are  somewhat  discordant. 

The  first  question   is  the    influence  of  antisyphilitic   agents      In 
tabes  such  influence  is  distinct  only  in  rare  cases,  chiefly  under  thes 
couditioriB  mciitioued  ia  the  section  on  prognosis.     La  those  circum- 
stances full  doses  uf  iodide  of  potassium  should  be  given,  and  if  the^ 
interval  since  the  priuiary  disease  is  short,  mercury  may  be  rubbed  \tm 
until  the  gums  are  slightly  affected.     In  cases  of  slow  developments- 
several  years  after  primary  &yphilis.  such  treatment  siddora  does  good, 
and  sometimes  does  harm.     But  so  widely  sjiread  is  the  opinion  tha9 
every  consequence  of  sypbilie  is  amenable  to  treatment,  that  it  is  oftein 
well  to  avoid  the  suspicion  of  neglect,  and  even  to  clear  the  therapeutic* 
ground,  by  a  course  of  iodide  of  potassium  for  five  or  six  weeks-a 
Very  small  doses^of  mercury,  such  as  -,^^  grain  of  the  red  iodide,  mai^ 
also  be  giren  for  a  longer  time,  and  may  often  be  conveniently  com  j 
biued  with  other  drugs.     It  seems  sometimes  to  havea  tonic  infltiem 
and  perhaps  may  lessen  the  secondary  subinflammatory  process  in  th» 
cord  Hnd  pia  mater,  which,  as  we  have  seen,  sometimes  constitute^ 
part  of  the  morbid  process.     But  in  such  late  ciisep,  and  in  all  thj 
late  nerve  degenerations  that  follow  sy]>hili8,  energetic  mercurial  treafl 
ment  only  does  harm.     Its  depressing  influence  often  increase^  ihm 
degenerative  tendency,  and  hastens  the  progress  of  the  disease. 

Of  drugs  that  have  be«n  recommended  for  tabes,  those  that  ar 
most  useful  are  arsenic,  iron,  quinine,  aluminium,  nux  vomica  kcz 
strychnia,  nitrate  of  silver,  Calabar  bean,  belladonna,  ergot,  pbc= 
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rbonia.     Of  these  arsenic  is  certainly  that  which  roost  frequently  does 

^tiDCt  good.     Mctst  of  the  casoB  in  which  I  have  known  the  gr«  ateet 

rioproTement  to  occur,  have  hinn  takinjj;  it  at  the  time.     In  eeventl  of 

•heiw  casep  there  was  no  otlier  change  in   the  conilitJons  of  hie  to 

*liich  the  improvonient  couhJ  be  ascribed.     The  form  in  which  arsenic 

'*  given  mattei*8  little  ;  ^_v  or  mvij  of  the  Liq.  Arsenicalis  may  be  given 

m  f^  miitare,  or  ^  gr.  of  nrseniate  of  soda  in  a  pill.    Iodide  of  arsenic 

"a*  no  special  advantage,  and  is  not  i*o  well  borne.     This  or  any 

'•tfcierdruif  must  l»e  conlinued  for  at  lenst  six  weoliii  before  an  opinion 

**f     its  influence  cnn  be  formed.     Rapid  improvement  can  never  be 

*^Xpected  in  bo  chronic  a  disease.     But  it  is  not  well  to  continue  any 

'*»"X3g  for  more  than   about  three   mouths  at  a  time.     Most  good  is 

^GPt?tted  hy  alternating  two  or  more  ;  the  return  to  one  that  had  teased 

^^^   do  good  is  often  bene6cial.     In  connection  with  tbe  influence  of 

^**»enic»  it  is  interesting  to  note  the  well-known  efffct  of  the  drug  in 

***Jproving  the  nutrition  of  the  skin,  and  the  frequency  with  wliich 

I'-Ixh  cutaneous   nerves   are   degenerated   in    taljf».     Q*iiniue>  or  tbe 

■Xtract  of  nux  vomica,  may  be  usefully  combined  with  arsenic;  or  a 

**«nall  dose  of  mercury  may  be  aUo  given,  Tf[xv  of  Liq.  Hyd.  Bicblor. 

"With  r\\y  of  Liq.  Arsenicalis,  or  j\  gr.  of  the  red  iodide  with  y'j  gr.  of 

^Tseniate  of  soda  in  a  pill.     Occasionally  arsenic  seems  to  irritate  the 

lerve-centres,  but  a  very  small  dose  may  then  be  borne  with  advan* 

fc.      Nitrate  of  silver  and   phos|ih<(ru9  are   less  useful,  but  may 

^onttetitnes  be  given  alternately  with  arsenic.     The  chloride  of  alumi- 

'kjium  is  aQMthcr  agjut  that  I  bare  fouud  of  distinct  service,  2 — 4  gr. 

^wice  or  three  times  a  day. 

Calabar  bean  has  iK^en  recommended  by  Ringrr  as  producing  tem- 
j>orary  improvement  in  many  chronic  spinal  diseases.     Its  influence 
%a  tabes  is  not  great.     Ergot  has  been  esteemed  highly  by  some,  but 
is  seldom  distinctly  effective ;  it  is  most  likely  to  be  u.^cful  if  tbe 
eymptoms  suggest  that  there  is  a  secondary  subinflammatory  process. 
kdladonna  is  sometimes  useful,  and  strychnia  oft*!n  produces  marked 
imjirovemeut,  especially  combined  with  a  small  dose  (j^  gr.)  of  nitro- 
glycerine, which  uauuea  the  blood  containing  the  t^uic  to  pass  more 
freely  to  the  nerve-centres. 

Counter- irritation  to  the  spine,  by  blisters  or  the  actual  cautery,  is 
sometimes  useful,  cht<'(ly  in  the  cases  just  mentioned,  in  which  the  dis- 
ease develops,  or  the  symptoms  incrpase^  rapidly,  or  iu  wbich  there 
is  fipinal  pain  or  tenderness.     It  is  not  probable  that  it  influences  the 

I  profess  of  defeneration,  but  it  may  lessen  any  secondary  inflammation. 
Of  special  symptoms  that  require  treatment,  tbe  pains  are  the 
most  important.  Unfortunately  they  are  often  very  obstinate,  and 
their  variability  renders  it  difficult  to  estimate  the  influence  of  treat- 
ment upon  tiiem.  Severe  paroxysms  may  yield  uuly  to  hypodermic 
injections  of  morpbia,  but  this  abonld  be  reserved  for  the  most  vnlense 
attacks,  since  its  use  is  undesirable  for  a  recurring  symptom  wbich  may 
contiaue  for  years.     Indian  hemp  is  often  effective;  gr.  i  or  i  should 
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be  giTen  every  tLree  or  four  honrs  dunug  an  attack.  But  the  tooct 
useful  ageuta  for  relieving  apftroxysm  are  aiitip^rine  and  acetauilid*?. 
Oue  or  the  other  of  theso  seldom  fails;  should  they  do  so.  exalgin  or 
phenacetin  tnay  succeed.  Hypodermic  injeetionB  of  cocaiue  generally 
arrest,  for  at[*veml  hours,  puiiia  that  are  «uj»erB<;ial  in  character, 
especially  if  accoinjianictl  by  hyperesthesia  of  the  skin.  The  Lujoo 
tion  shuuld  be  of  ^  to  ]  of  a  grain,  at  the  upper  part  of  the  re^un 
to  which  the  puin  is  referred.  Cocaine  has  uo  iutiuence  over  the 
deeper  pains.  Superdciul  paiu  is  also  relieved  by  the  local  applica* 
tion  of  chloroform  sprinkled  on  spon^io-pilino  (or  lint  and  oiled 
silk).  Occasionally  the  pains  are  lessened  by  a  warm  bath.  CouuteN 
irritation  to  the  spine,  as  by  repeated  sinapisms,  may  gire  some  relief. 
These  measures,  however,  only  relieve  paroxysms,  and  do  not  prevent 
recurrence.  This  is  someljujes  effected  by  a  course  of  chluride  of 
aluminium. 

Paroxysmal  risceral  Bymptoma  often  yield  to  antipynne  or  acet«- 
nilide,  but  when  severe,  uiorpUiu.  alone  mitigates  their  intensity. 
81i^'ht  gastric  crises  may  be  relieved  by  simultaneous  sinapUins 
to  the  epigastrium  and  neck.  Laryngeal  spasm  is  usually  at  oucd 
relieved  by  nitrite  of  amyl  or  nitro-glycerine  ;  tho  local  applicatiun 
of  cocaine  is  also  usel'ul.  Weakness  of  the  bladder  is  sometiuieii 
lessened  by  nux  vomica  or  strychnia.  Tbe  latter  may  be  given  by 
hypodermic  injection,  as  recommended  in  the  chapter  on  muacukr 
atrophy.  Nocturual  passage  ot  uriue  is  occasionally  arrested  by 
belladonua. 

Blisters  or  sores  on  the  feet  should  recoive  careful  local  trpatment.^^' .f: 

until  they  are  vrell.     If  ueglected  they  may  become  very  troublciiome -^^ 

The  patients  should  bo  cautioued  never  to  cut  a  com ;  a  perforatiufs^s^  « 
ulcer  is  often  set  up  by  a  cum  being  cut  too  deeply.     The  epidermis^  M 
should  be  softened  with  an  alkali  and  rubbed  off  with  pumice-stone.         — 

Attention  to  the  blailder  is  one  of  tbe  most  important  elements  in  tbc^  .«=» 
treatment  of  tabes,  as  iu  that  of  all  diseases  of  the  spinal  cord,  olironi^.£^  * 
and  acute.  If  there  is  any  reason  to  believe  Ibat  tho  bladder  ia  iinpor"^  r 
fectly  emptied,  a  catheter  should  be  passed;  and  if  residual  urint-  it  -i:  in 
found,  tbe  bladder  should  be  emptied  perfectly  and  washed  out  ever^'~T«y 
day  or  every  other  day.     No  hesitutiou  need  be  felt  in  tbo  use  of  th^^ci^iie 
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uatheter  iu  these  cases.     Many  patients  die  every  year  from  want 

the  catheter,  because  it  is  thought  that  all  is  right  since  they 

uriue  freely.     The  residual  accumulation,  or  the  alight  cystitiA,  sets 

chronic  pyelo-nepbritia,  which  develops  insidiously,  and  is  unsusj^tect 

until  mysterious  febrile  distuibauco  occurs,  chronic  or  acute,  and  I 

to  death.     It  is  probable  that  tbe  onset  of  the  tiual  acute  disturban*- 

is  sometimes  determined  by  the  passai^e  of  a  catht^ter,  just  as  this  wrr 

cause  a  rigor  or  transient  haemal uria  iu  a  healthy  |»erson,     I  hiives 

many  melancholy  instuuces  of  death  from  the  consequences  of  u-^^bD' 

suspected  retention,  and  I  have  never  seen  any  case  in  which  *        ^^ 

early  and  frequent  use  of  tho  catheter  did  harm.    It  ia  espeoia^^^-^/ 
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»BpSr&nt  to  insist  on  tte  danger  that  the  practitioner  may  be  misled 
bj  the  patient,  who  thinks  that  because  he  passes  urine  freely  he 
Qecesa&rily  empties  his  bladder  perfectly. 

electricity  has  little  influence  on  the  chief  symptoms  of  tabes.  The 
voltaic  current  is  powerless  over  either  the  pains  or  the  ataxy,  whether 
it  b«  applied  to  the  spine  or  the  limbs.  Faradisation  of  tlie  skin  by 
Uie  wire  brush  has  bien  recommended  for  the  defect  of  cutaneous 
*<=u«bility,  but  it  has  little  if  any  influence.  Temporary  improvement 
ia  gait,  and  sometimes  a  little  permanent  impruvemcat,  may  be 
obtained  by  I'anidisatiou  uf  the  muscles ;  the  stimulation  of  the 
B^ercnt  muscle-nerves  is  probably  the  mechanism  of  its  action. 
^Vheo  the  bladder  or  its  sphincter  is  weak,  faradisation  from  the 
b^pogiistrium  to  the  perineum  may  be  employed,  and  occasionally 
Aeteins  to  do  some  good.  In  secondary  wasting  of  the  muscles  an 
attempt  may  be  made  to  maintain  their  nutrition  by  stimulatin*^  them 
With  whatever  current  they  respond  to,  but  the  central  cause  usually 
*^iidera  local  treatment  ineffective. 

Kerve-siretching  was  fashionable  a  few  years  ago,  the  operation 

^>^iog  usually  performed  on  the  sciatic  nerve.     In  the  first  case  in 

"^^hich  it  WHS  employed  (by  Lanj^eubuuh)  the  procedure  was  followed 

^^  remarkable  and  mysterious  improvement,  not  only  in  the  paius,  but 

-Iso  iu  the  inco-ordination.     The  patient  subsequently  died   under 

'tloroform,  administered  iu  ordiT  that  the  nerves  of  the  anna  mi^ht 

stretched..     The  spinal  cord  was  found  by  We>tphal  to  be  healthy. 

■Although  the  nerves  were  not  examined,  there  can  be  little  doubt  that 

i%  was  one  of  the  cases  in  which  the  nerves  alone  are  dieeasud.     The 

^:>t>eiatiun  tiaa  since  been  perfonneil  in  a  lar^e  nuinbcr  of  cases,  but 

^^Uhout    results   that   have  secured  its  survival,   and  it  is  passing 

Xnto  merited  disuse.     Its  place  has  been  taki^n  by  extension  of  the 

spinal  co'umu.     In  this  procedure  the  patient  is  suspended  in  such 

manner  as  to  allow  the  wei-^ht  of  the  body  to  rest  on  the  head  and 

ihouldors,  and  head  alone,  alternately,  and  the  ligaments  of  the  spinal 

column  ure  suppused  to  be  so  stretched  that  the  spinal  cord  and  its 

nerve-root*  are  elongated.     The  chief  effect  is  produced  on  the  Hga- 

Iments  of  the  upi>6r  part  of  the  spine,  but  the  actual  amount  of 
elongation  uf  the  spine  is  excctdingly  slij^lit  and  iusignificant,  as  has 
been  proved  by  exporiuieatK  on  the  dead  tK»dy.  It  is  dilhcult  to  coiieeive 
any  mechauiam  by  which  it  can  do  the  good  in  tabes  which  was  at 
fiiiit  ascribed  to  it ;  and  the  careful  observations  by  Russell  and  Taylor 
on  a  Urge  number  of  cases  at  the  Queen  Square  Hospital*  seem  to 
tihow  conclusively  that  it  has  no  real  pow*  r  of  iuflueucing  the  disease. 
It  will  also  probably  before  long  be  forgotten. 
•  UusmU  ftud  Tajlor, '  Brain/  Htiiumc-r  Namber,  1800,  vol.  xU],  p.  20G. 
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PRIMARY   SPASTIC   PARAPLEGIA 

(PEIMXBT    LATERAL    BCLEBOSXs). 

The  morbid  state  thus  designated  is  one  that  h&s  been,  and  still  U, 
the  subject  of  much  discussion.  Its  relations  are  complex,  and  a 
somewhat  lengthy  pathological  introduction  is  necessary. 

General  Patholoqy.  — We  Imve  seen  that  in  every  kind  of  trana- 
▼cxse  lesion  of  the  spinal  cord,  provided  this  ia  situated  al>ove  the 
lumbar  enlar}:;ement,  the  paralysia  of  the  legs  is  soon  aocompauied  by 
excess  of  myotatic  irritability  (increased  knee-jerk,  foot-clonus),  and 
that  the  wnscle-reflex  action,  on  wbicb  this  irritability  (and  muscular 
tone)  seems  to  depend,  gradually  increa^s  to  tonic  spasm,  so  that  a 
condition  develops  to  wbicb  the  term  **  spastic  paraplf  ^ia  **  is  applied. 
A  condition  quite  similar  to  that  which  is  thus  secondary  to  a  trans- 
Terse  lesion  often  deTelo[>s  gradually,  without  any  indication  of  a 
primary  focal  disease,  and  without  any  sensory  symptoms  to  indicate 
that  the  mischief  eneuds  beyond  the  purely  motor  elements  of  the 
cord.  We  have  also  seen  that  these  symptoms  indicate  diseatie  of  the 
U|'per  segment  of  the  motor  path,  the  cortieo-spinal  segment  (p.  176), 
which  extends  from  the  motor  cortex  through  the  pyramidal  tiucis, 
and  eads  in  the  grey  matter  of  the  cord,  doubtless  by  a  suUHvision  and 
ramitication  of  the  nerve-fibres  in  the  fibrillary  network  of  thespong^y 
Bubstauce.  From  the  gradual  onset  and  limitation  of  the  symptoms 
in  those  cases,  it  has  been  assumed  that  the  disease  consists  of  a 
primary  sclerusia  of  the  pyramidal  tracts,  i.  e.  in  a  degeneration  of  the 
fibres  of  thi8  upper  segment.  Since  these  tracts  run  chiefly  in  the 
lateral  cohimus,  the  disease  has  been  termed  **  lateral  sclerosis/* 
The  clinical  features  presented  by  these  cases,  and  their  probable 
significance,  were  fir^t  pointed  out  by  Grb  *  Degeueration  of  the 
pyramidal  tracts  had  l)een  already  observed,  by  Tiirck  (185(>)  and 
Charcot  (18U5).  Erb's  inference  as  to  the  nature  of  these  oaaefl 
was  supported  by  the  iudepeiideut  (and  indeed  previous)  rcsearcfaea 
of  Chan; ot  on  cases  of  muscular  atrophy;  he  showed  that  in  saoh 
cases  muscular  rigidity  coincides  with  degeneration  of  the  pyramidal 
tracts.  Pathologists  have  since  bfeu  searching  for  confirmation  of  the 
hypothusis— for  evidL'Uco  that  the  symptoms,  in  Uioir  pure  form^ 
without  muscular  atrophy,  depi'ud  on  degeneration  limited  to  the 
pymmidal  tracts.  Such  degcnoration  in  slight  degreo,  associated 
with  slight  symptoms,  has  been  found  in  clsos  of  general  paralysis  of 
the  insant^  (by  Wcfitphal  and  others) ;  but  in  all  oihor  cases  that  ha?e 
been  examined,  either  other  parts  of  the  white  substance  have  been 
degenerated,  or  the  disease  has  involved  also  the  anterior  cornua.t 

•  In  1875. '  Berlin,  klin.  WocWnschr.,'  Ko,  26  s  1877,  *  Virchow'*  Archiv.'  Bd.  I«. 
t  Id  ft  cue  reconWd  by  StofelU  no  other  part  than  the  pjrrainitiiil  truti  couU 
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In  some  cases,  as  one  published  by  Droscbfeld  (of  -wbich  a  figure  is 
gWm  at  {>age  447),  the  change  in  the  auterior  coruua  has  been  so 
alight  that  the  required  conditions  are  nearly  fulfilled. 

Although  absolute  demon  at  rat.iou  baa  not  yet  been  furaiahed.  the 
indja'ct  evidence  of  the  correctaeas  of  the  pathological  bypothesiB 
is  Very  stioug*  aud  the  only  open  question  is  whether,  when  there 
is  no  disease  of  the  motor  uerve-cells  of  the  anterior  coruu,  the 
d^aenition  is  ho  limited  to  the  pyramidal  tracts  as  to  constituie 
^  syatem  disease  in  the  strict  sense  of  the  word.  It  is  not  sur- 
r^siug  that  domoustration  of  the  nature  of  the  pure  cast's  is  not 
Joithcomiag,  since,  as  we  tthall  see,  the  disease  baa  little  tendency  to 
•Morten  life. 

It  should,  moreover,  be  noted  that  cases  which  present  this  group 

**'  symptoms  may  be  very  varioua  in  nature.     We  have  seen  (p.  212) 

'^^Mt,  in  each  segment  of  the  motor  path,  the  same  symptoma  are 

*foduood  by  disease  of   any  part  of    the  segment.      In  the   upper 

>^gfment,  with  which  we  are  now  concerned,  the  symptoms  are  the 

^nie,  whether  the  disease  is  in  the  cortex  of  the  bram^,  the  internal 

^^p»ule,  the  pyramids  of  the  medulla,  or  the  pyramidal  tracts  of  the 

^«^iti  ;  and  they  must  also  be  the  same  if  the  dist'aae  is  limited  to  the 

^^rmitintion   of  the  segtnent  in  the  grey  matter  of   the  cord.     In 

*^rebrat  hemiplegia  the  state  of  the  arm  closely  resembles  that  present 

"^•hen  primary  spastic  paraplegia  involves  this  limb.   The  leg  in  hemi- 

l^l(»gia  presents  a  less  close  resembluuoe   to  its  condition  in   s}iinal 

^^vease,  l)ecau6e  the  leg  is  innvrviitcd  from  both  cerebral  hemisj>here8, 

%jid  the  sujiplcmeutury  influence  of  the  hemiHphere  of  the  same  side 

lessens  the  edect  of  the  disease  of  the  hemisphere  of  the  opposite  side. 

^at  if  there  is  disease  of  the  leg-centres   in  both   hemispheres,  the 

vlAte  of  the  legs  may  be  identical  with  that  resulting  from  disease  of 

the   spinal  cord.     Such  bilateml   disease   often  results   from  injury 

during  birth,— meningeal  bicmorrhuge  over  the  upper  part  of  the 

central  convolutiims.     This  resulting  condltiou  is  termed  ^'congenital 

spastic  jMinipIoj^'ia."     (See  vol.  ii.) 

On  the  other  hand,  it  is  extremely  probable  that  degeneration  begins 
in  the  termination  of  the  fibres  in  the  grey  matter,  just  as  it  does  in 
the  extremities  of  the  peripheral  nerves.  It  may  even  be  liuiited  to 
these  terminal  parts,  as  the  extremity  of  the  lower  segment  is  p:ira. 
Ivted  alone  by  many  agents.  In  such  disease  the  whit<f  columns  would 
be  found  normal,  as  in  one  recorded  case  in  which  the  symptoms  of 
ipastic  paraplegia  existed  during  life,  and  no  anatomical  change  wits 
discovered  after  death.  The  detection  of  the  disease  of  the  terminal 
portion  in  the  grey  matter  is  extremely  difficult,  periiaps  impossible, 
becsuse  the  structure  must  consist  of  nerve-tibriUfle  that  interlace  with 
others  that  are  unaffected.  This  view  is  supported  by  the  fact  that 
in  other  cases  some  degeneration  has  been  found  in  the  lateral  pyra- 
be  aS^^^MUfid  OD  Dsked-eye  observiitiun,  but  no  iaicn»copioal  exutuhmtioD  wm 
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mida!  tracts  in  the  lumbar  region,  alighti^r  than  the  intonmtf  o\ 
the  symptoms  suggested,  aud  gradually  lessoning,  to  ccaae  higher 
up  the  cord.  Such  a  condition  is  comparable  to  the  degeneration  of 
the  lower  portion  of  the  second  segment  of  the  motor  tract  in  some 
cases  of  peripheral  (degenerative)  neuritis,  in  which  there  is  a  degene- 
ration of  motor  nerve-fibres,  greatest  in  their  extremities,  extending 
for  a  variable  distance  up  the  nerves,  but  lessening  long  before  tbe 
spine  is  reached.  It  is  highly  probable  that  the  toxic  agents  which 
cause  luthyrism  and  pelhigra  {q,  v.)  act  on  the  extremities  of  the 
pyramidal  fibns,  as  curara  does  on  the  nerves;  anioug  the  spiual 
symptoms  of  lathyrism  are  paralysis  of  tho  legs  with  rigidity  and 
contractures,  and  increase  of  myotatic  irritability — foot-clonus,  Ac.* 

Both  clinical  and  pathological  evidence  shows  that  the  morbid  state 
often  occurs  also  as  part  of  a  more  extensive  degeneration.  Degene- 
ration may  occur  in  both  lateral  and  posterior  columns,  giving  rise  to 
combined  paralysis  and  ataxy^"ataxic  paraplegia,*'  sufGciently  definita 
in  its  clinical  characters  and  course  to  make  its  distinction  convenient;, 
it  is  therefore  sefiarately  described.  The  following  account  of  tbe 
clinical  features  of  spastic  paraplegia  is  founded  on  cases  in  which  the 
motor  paralysis  and  spasm  existed  alone,  with  no  definite  sensory  loss,  in 
which  they  eaime  on  gradually,  with  nothing  in  the  stateof  the  patient 
or  the  history  of  his  symptoms  to  suggest  either  a  focal  lesiou  or  an 
acute  process. 

Causes. — An  inherited  neuropathic  tendency  is  to  be  traced  occa- 
sionally in  this  as  in  other  chronic  spinul  diseases.  Thus  in  one  case 
there  was  a  history  of  insanity  in  uncle,  aunt,  and  two  cousins.  Tbe 
disease  affects  both  sexes  in  almost  equal  frequency,  preifcntingin  this 
a  contrast  to  posterior  sclerosis.  The  period  of  life  at  which  it  most 
frequently  begins  is  between  twejUy  anj  forty ;  about  three  quarters 
of  tbe  cases  begin  in  these  two  decades,  aud  about  an  equal  numl*er 
in  each.  Cases  frequently  commence,  however,  in  the  second  deca<le 
of  life.  chieHy  in  its  latter  portion.  After  forty  they  become  much 
less  common  ;  tbe  latest  age  at  which  I  have  known  a  typical  case 
to  commence  is  sixty -one. 

The  disease  sometimes  follows  syphilis  in  a  way  to  suggest  a  causal 
relation,  even  wbeu  all  cases  are  excluded  iu  which  there  is  any  reason 
to  suspect  a  foc:il  lesion.  In  oue  case  the  symptoms  commcuced  six 
mouths  afttr  the  primary  discase.t  But  this  tinteccdent  is  not  fre- 
quent, aud  in  this  respect  also  the  disease  contrasts  with  postt^rior 
ficlerusis.  Proximate  caust^s  are  tu  Imj  traced  only  in  a  minority  of  tbe 
cases.  The  most  frequent  is  couciissiou  of  the  spine,  such  as  a  fall 
on  the  back.  Some  time,  often  iwo  or  three  years,  elapses  between 
the  tall  aud  the  first  pronounced  symptoms  of  the  disease,  and  hence 
focal  lesions  due  to  the  fall  can  be  excluded.      Next  in  frequency 

•  Sec  Marie, '  Prog.  Mc*l.,'  18fi3.  No.  43. 

t  The  cord  ]v*'inu  waa  fuuud  to  be  sck-n>ri«,  but  the  dUTMt  Mnbelltf  traet 
wa*  also  dvtf«uifniti.'d  (Minkuwitki). 
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w  R'poateJ  PxpoBure  to  wet  cold.     Very  rarely  the  symptoms  have 
iWIt  followed  some  acute  illness.     In  serera.1  cases  the  disease  h;\,H 
succeeded  prostration  after  childbirth  or  abortion,  or  has  comment^ed 
dariug  lactation.     In  ono  case  an  attack  of  arthritis  in  the  kuee  and 
uikU  of  one  leg  was  the  immediate  antecedent,  and  this  lej^  was  the 
fir&t  to  become  woak.     In  another  case  the  symptoms  followed  sub- 
acute arthritis  of  both  knee-joints,  apparently  rheumatic  in  nature. 
l*iie  possibility  that  a  joint  inflammation  m»y  be  of  sjiinal  origin  must 
be  boruo  in  mind  in  consideriug  the  sigmficanoe  of  such  cases,  but  it  ia 
On  tbe  whole  probable  that  a  primary  joint  affection  is  an  occasional 
oniiae  of  the  spinal  diseuse.*   (Acute  arthritis,  C4^rtaiuly  of  spio^d  origin, 
«««  only  been  observed  in  severe  myelitis.)   The  cause  of  the  congenital 
form  in  always  injury  to  the  brain  during  birth,  in  most  cases  menin- 
S^l  hoemL»rrhafj;e»  causing  com[>ressiou  of  the  motor  cortex. 
_  BTMPToafs. — Weakness  of  the  legs,  of  very  gradual  development^ 

^ft^  the  first  sjrmptom.     The   patient  finds  that  he  gets   tired    more 
^H^plidily  than  befoie,  and  that  the  U'^s  feel  heavy;  sometimes  one  leg 
^^^Btomes  weak  before  the  other.     The  progress  of  the  weakness  is  very 
^^^^riable,  but  it  is  slow  in  all  characteristic  cases.     In  many  iu&tauces 
'be  patient  is  still  able  to  walk  a  mile  or  two,  even  after  the  disease 
■^s  lasted  for  several  years,  slowly  increasing.     On  the  other  hand, 
^^^4Llkiag  power  may  be  almost  lost  at  the  end  of  six  months.     It  ia 
^BU>ubtful  whether  more  acute  cases  belouj^  tu  this  category.     The  early 
^B^eaknesa  is  often  accompanied  by  sli^^ht  uustuadiuess,  eh-efly  subjec- 
^Biv4).      When  the  patient  sei'ks  advico,  it  will  geuerally  be  fuund  that 
^Bbere  is  very  distinct  loss  of  power  in  the  tiexors,  often  greatest  in  the 
^^Bexors  of  the  hip,  but  considerable  also  in  those  of  the  knee  and  ankle, 
^ud    occasionally   much   greater    in   the   last   than  elsewhere.      The 
Itsee-jerk    is   excessive   and  quick ;    the   rectus   contraction   can   be 

Kbtained,  as  the  patient  lies,  by  tapping  the  depressed  patella,  and  a 
totus-el«nas  is  often  obtainable  by  sudden  depression  of  the  patella. 
!be  foot-ctonus  is  usually  also  ubtutned  with  readiness.  In  rare 
ases.  in  which  the  upi>er  part  of  the  legs  suffers  most,  there  may  be 
91  rectus-clonus,  but  only  slight  indications  of  a  foot-clonus,  two  or 
'tiiree  movements  quickly  ceasing.  The  tendency  to  spaim  is  at  first 
lioticeable  as  slight  stiffness  of  the  legs  on  first  rising  in  the  mornin;^, 
ut  it  )L:radually  increases  in  degree  us  power  lessens,  until  at  lant  the 
s,  whenever  extended,  pH8S  into  a  condition  of  Strang  extensor 
pasuj,  rigidly  fixing  tbem  to  the  pelvi}<,  so  that,  as  tlie  patient  lies,  if 
,e  leg  is  lilted  from  the  couch  by  the  obHerver,  the  other  leg  is 
oved  also*  The  spasm  may  be  such  that  the  knee  cannot  be  pas- 
ively  flexed  by  any  force  that  can  be  ap])Iied  to  it  until  the  spasm  has 
become  less.  When  tlextni  the  limb  itt  comparatively  supple  ;  but 
fit  is  then  extended,  the  spasm  instantly  returns,  making  tbe  limb 
riifid,  and  often  conijileting  the  extension,  just  as  the  blade  of  a  knife 
opens  out  under  the  infliieuce  of  its  spring,  *'  clasip-kuife  rigidity." 
*  See  'Arthritic  Mnsculnr  Atrophj.' 
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The  Bpasm  is,  roughly  speaking,  proportioned  to  the  loss  of  power,  and 
its  extensor  cbaraoter  may  enable  tbc  patient  to  stand,  the  legs  b^ng 
fixed  and  rigid,  when  muscular  power  is  quite  insufficient  to  rapport 
the  body  when  it  is  unaided  by  the  epasm.  In  a  still  greater  degree  i 
voluntary  effort  may  only  eicite  general  spasm  of  the  limb  instead  of 
causing  a  definite  movement.  Occasionally  there  are  also  i<aroK««m8 
of  brief  flexor  spasm  causing  the  legs  to  draw  up.  This  occun 
chiefly  when  the  patient  is  iu  bed,  and  especially  during  sleep.  Wben 
the  spasm  is  great,  a  paroxysm  may  pass  into  violent  clonic  spasm,  bat 
this  is  merely  the  same  clonus  that  can  be  produced  by  passive  eit^n- 
sion,  excited  by  the  tension  of  the  spontaneous  B|^.asm  (see  p.  222). 
Reflex  action  from  the  skin  is  altio  usually  excessive,  and  the  stimului 
excites  au  attack  of  spasm. 

The  gait  of  the  sufferers  from  spastic  paraplegia  is  very  cbaracitr- 
istic.  The  bgs  seem  to  drag  bthind  the  patient,  and,  in  walkio:. 
each  ie  hauled  forwards  as  a  rigid  whole,  the  toes  catching  against  tb? 
ground,  and,  when  the  ball  of  the  foot  rests  on  the  ground,  the  liinlj 
may  shako  from  the  clonus  developed  by  the  extt^n^ion  of  the  c»If 
muscles.  When  the  patient  sits,  a  similar  trepidation  occurs  uutiltbe 
patient  pushes  the  leg  fonvards  so  that  thv  heel  rests  also  on  ll« 
floor.  The  muscles  of  the  legs  are  usually  large  and  well  nourislKnt. 
They  often  seem,  indeed,  to  be  hvpcitrophiid,  and  perhaps  are  r»*allT 
8u :  the  contraction  of  spasm  constitutes  a  physiological  stimulus  to 
growth,  just  as  docs  voluntary  effort.  But  they  are  not  always  Urge; 
they  are  somotiraos  modorattly  wasted.  The  electric  irritibilitT  ii 
usually  perfectly  normal,  but  in  the  muscles  that  present  the  sliglit 
wasting  just  mentioned,  there  may  be  a  trifling  diminution  of  irrii^ 
bility,  to  faradism  and  voltaism  alike.  When  the  patient  cea«ei,or 
almost  ceases  to  walk,  contratiture  sometimes  occurs  in  the  calf  uiuidw- 
An  active  coutracture  is  ituleed  common,  preventing  at  first  passim 
flt'xion  of  the  ankle  beyond  a  right  angle  ;  but  if  the  pressure  is  tnaiti' 
tai?ied,  the  muscles  yield  and  full  flexion  is  possible.  But  ia  soiae 
cases  there  is  the  fixed  contracture  described  on  p.  214  (form  8). 
Plexor  contraction  at  the  hip  or  knee  may  occur  also  in  the  same  caa^ 
under  the  influence  of  posture,  but  is  on  (he  whole  rare,  the  tendeiK-J 
to  it  being  couutoractt-d  by  Ibe  extensor  spasm.  • 

The  arms  are  oft^^u  uiiiilTectod,  but  they  suffer  in  some  cases,  md 
present  I  he  sitme  jirogrcssive  weakness  and  excess  of  myotiitic  irrilv 
bility.  Vigorous  contractions  are  elicited  by  a  tap  on  the  teudoo  oi^  ^ 
musi^ile,  or  on  the  bone  to  which  the  tendon  is  attuched.  proTided  il>^ 
muscle  ia  extended.  A  clonus  can  sometimes  he  obfjiined  in  the  flexi>" 
of  the  fingers.  There  ia  leas  paroxysmal  spasm  than  in  the  li-;:,  ''"^ 
much  rigidity  of  tht-  limb,  from  active  museular  contracture,  fleiiuj^tl'* 
elbow  and  flexing  the  fingers  at  all  the  joints,  as  in  the  '*  late  rigiditj 
of  hemipl-  gia.  The  difttrence  in  the  form  of  spasm  in  theHrmanJl*^ 
is  no  duuUt  counected  with  exist-ence  of  a  reflex  extensor  mfcbuniiu»»i 
in  the  lumbar  centres,  concerned  in  the  act  of  suinding.      The  uiu«^' 
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■the  arm  are  oft*^n  as  well  nourialied  as  those  of  the  leg.  The  aXfec- 
^  of  the  two  arms  is  very  rurcly  equal  ;  it  is  couunoa  for  one  arm 
the  almost  normal  when  the  other  is  much  affected  and  both  legs 
le  tqualtv  involved.  Sometimes,  however,  the  arm  and  leg  on  one 
ie  are  paralysed,  and  the  limbs  on  the  other  side  are  so  slightly 
Solved  that,  in  comparison  with  the  palsied  members,  they  sccui 
irmal ;  the  patit^nt  often  believes  that  they  are  unaffected,  but 
iaminatiou  always  reveals  some  weakness  and  an  abnormal  degree 
myotatio  irritability. 
,  Tbe  muscles  of  tlie  trunk  may  also  suffer.  A  subjective  '*  feeling  of 
nknesa"  in  the  back  is  often  complaiuod  of  early,  but  seems  to  be 
I  much  a  sensory  as  a  motor  symptom.  Painful  spasm  of  the 
bduuiiuj.1  muscles  may  occur  in  severe  cases,  and  I  have  even  known 
thcks  of  tetanoid  rigidity  of  the  back  to  be  produced  by  attempts  to 

tt»  not  common,  in  typical  cases,  for  tbe  symptoms  to  extend  into 
9  region  of  the  cranial  nerves,  but,  in  rare  instances,  difficulty  of 
Rdlowiug  and  of  articulation  has  existed,  due  to  a  similar  palsy  of 
i»  bulbar  nerves.  Excessive  myotatic  irritability  has  also  been 
Served  in  tbe  muscles  of  mastication,  so  that  a  Uip  on  the  chin 
tses  a  rigorous  elevation  of  the  depressed  jaw  (Beevor). 
Jensory  symptoms  are  often  entirely  abflent,  with  the  exception  of 
;lit  dull  paius  in  the  legs,  or  more  frequently  in  the  back.  The 
cation  of  weakness  in  the  back,  already  mentioned,  occasionally 
ches  an  int^'uae  degree.     Rhcumati>id  pains  mtiy  be  troublesome, 

I  sharp  pain  is  rare,  except  in  untyf*ieal  cases  to  he  presently 
EDtioned.  In  such  cases  also  there  may  be  very  slight  defect  of 
tsibility — such,  for  instance,  as  blunting  of  tactile  sensibility  on  the 

r-tips.     Subjective  sensations  of  "  numbness,"  tingling,  formi- 
on.  are  more  common.     They  may  exist   for  years  without  the 
<rlopment  of  any  other  antesthesia,  in  spite  of  the  progress  of  the 
r  syuipt<»ms. 

he   sphincters   are   sometimes   affected,   occasionally  very  early; 

n,  however,  they  escape  even  to  an  advanced  stage.     Sexual  power 

iV  be  luNt,  or  may  remain,  even  wben  tbe  spastic  paraplegia  has 

hed  a  high  degree.     The  nutrition  of  the  skin  and  joints  under- 

no  change. 
cular  symptoms  are  rare,  with  the  exception  of  nystagmus,  which 

II  olten  be  found  if  searched  for.  The  action  of  the  pupils  is 
Dally  perfect,  and  I  have  only  once  seen  optic  nerve  atrophy  in  an 
icompiicated  case. 

The  infantile  form  may  resemble  very  closely  that  which  occurs  in 

olts.     There  are  the  same  extensor  spasm  and  increase  of  all  forms 

reflex  action.     As  the  child  sita  on  the  knee  or  a  chair  any  sensory 

timulufl  will  make  the  legs  shoot  out  in  spasm  (Fig  125).     But  the 

ELot  reiich  the  extreme  degree  often  attained  in  the  common 
xcess  of  the  knee-jerk  is  always  distinct,  but  a  foot- 


r 


Tio.  125, — Conjfonital  •pantlr  pBr«l}iti  (oeroliml), 
thp  legii  cxciU'il  by  »  lensory  iinpreifiiMH.* 

Fiu.  12R. — lufdiitile  BpHsllc  piiralyiii  of  crrebrfti  orif^in :  rro«9-K-gg«d 
prdKrcsMiQii.     (Dnwn  by  Dr.  Spencer,  from  ft  pUutugrupli.) 

rwiurring  sequence  of  teosion  and  contraction.  Tbeactire  contra<tti 
in  the  ta-lf  miisolf^s,  wliirli  innat  rjues  present,  is  a  swrioiu  hiu'lrae^:*'* 
to  wulking  even  wlien  tlie  uuiHiular  power  is  siiflBcienl,  and  it  is  li^*ig 
before  the  ftttempt  overcfimes  the  contracture.  In  most  caaea,  lit*-"'''- 
ever,  the  child  ultimately  gains  the  power  of  walking,  altbough  tnirn*^ 
later  thao  normal,  and  often  with  some  peculiaritv  of  gait.  sometiirB*'* 
a  tendenoj  to  "  croBS-legged  projjresBion,"  in  which  one  loot  ^vts  ov'^f 
or  in  front  of  the  other  (Pig.  126),  or  with  a  swinging  oscillation  *' 
the  body,  which  may  [»erBiat  to  adult  life.  The  growtli  of  th«  legs  ^ 
often  hindered. 

The  arms  do  not  present  tonic  spasm  such  as  is  seen  in  adalt  ra»^^- 
Tliere  may  be  a  choreoid  disorder  of  movement,  spontaneous  irregu  ^  ^ 
movements  with  incoordination,  but  in  the  cases  that  can  fairlv  ^ 
Ciilled  "spastic  para[»legia"  the  arm  symptoms  are  slight.  Wb*-^ 
considerable  the  condition  is  often  termed  "  double  atheioais.'*  -^** 
chamciers  are  describe^  in  vol.  ii. 

Transitional  forms  are  met  with  which  constitute  gradations  l>ciw^^^ 

primary  spaiitic  paraplegia  and  other  degenerations  of  the  «pioai  rr^  ^■ 

Slight  inco-ordination  may  co-exist  in  cases  approximating  tbe  *'  atn^^ 

paraplegia  "  described  in  the  next  section.     Cases  may  begin  as  ^  •0" 

•  Urawn  bjr  l>r.  H.  H,  S[)f!ncer,  from  »  photogT>ph  by  Mr.  Ujde  Marriott 
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UWs.  And  iniiicationB  of  lateral  sclerosis  may  be  euporaclcled.  Sliglit 
ttwicuUr  irastiag  in  tlie  arms  may  be  associated  with  indications  of 
1a(«m1  Bcleroaia  in  tbe  legs,  aud  constitute  a  transition  to  the  form  of 
"pinal  muBCular  atrophy  to  which  the  name  "amyotrophic  lateral 
x-'/erosis"  has  been  given  by  Cliarcot.  Very  rarely  coDsiderable  mus* 
*^tar  wasting  succeeds  spasm  in  the  same  part. 

Luteral  sclerosis  of  the  spinal 
oor.l  (like  posterior  Bcleroais) 
ofttn  forms  part  of  the  morl>id 
priiccss  thiit  underlies  general 
I'^ralysis  of  the  insaue.  In  some 
^^^i-aes  of  tb  is  churuc  t er  the 
*>ieatal  sym|ttom8  are  extrfnudy 
flight,  aud  the  case  may  have 
'lie  aspect  of  a  primary  spinal 
^Aoase,  witb  slight  mental 
f  uilurc  complicating  it. 

The  course  of  cliaracteriatic 
es  of  primary  spastic  para- 
plegia is  thus  very  chronic.  The 
Tnalidy  may,  at  any  sTH^,  cease 
to  advance.  Slight  nymptftms 
Toay  remain  stationary  for  twenty 
years.  Often,  however,  arrest 
only  ocfurs  when  the  disease 
lias  reached  a  considerable  de- 
gree. It  is  perbups  the  least 
d»Dgerou5  to  life  of  any  chronic 
spinal  disease.  Even  secondary 
kidney  trouble  scarcely  ever  oc- 
curs ;  perhaps  the  oicessive  re- 
Qex  action  may  save  the  bladder 
from  injunous  over-distension. 
It  is  when  other  elements  of 
tbe  cord  suffer  tbnt  dangerous 
complications  ensue. 

Pathological  Anatomy. — In 
the  fact  just  stated  we  probably 

have  an  esplanition  of  the  silence  of  morfiid  anatomy  on  the  subject  of 
uncomplicated  lateral  sclerosis.  *'  Necsilet  mors."  rheapt  motto <>f  the 
PathoUtgioal  Society,  is  tnie  chiofly  of  disease  that  kills.  Complete 
degeneration  of  the  pyramidal  tracts,  anterior  as  well  as  lateral,  is 
ttiet  with  chieOy  in  cases  in  which  the  ant*^rior  ganglion-cells  and  motor 
nerres  are  also  diseased,  although  in  some  instances  the  amount  of 
tUie  disease  is  small,  aud  limited  to  the  cervical  region.     An  instance 

■   I  Ain  indet>t4'd  for  th&e  scctlorif  to  Dr.  Drt-ichfDld,  who  hu  pnbliilicd  thd  cue 
(*  Dntikb  Med.  Journal  Jui.  20tb,  1881). 


Fio.  127. — ScleronU  of  the  UUn\  nnd  (in 
the  cfrriont  reeioa  anterior)  pytkniiilftl 
tmcts,  with  B)i;;))t  (le(;i'ii('nili->ii  of  tho 
•ut«rior  rornuB.  A,  cervical;  13,  dor- 
«nl ;  C»  lamlMir  sertions.* 
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of  Buch  degeneration  is  shown  in  Fig.  127.  The  dogeneraiioD  in  the 
lumbar  vnlargemeut  is  usually  Liruibed  to  tlie  lateral  tract,  but  the 
anterior  tract  may  be  affected  higher  up  the  cord,  as  in  127*  a.  llio 
lateral  sclerosis  is  bounded  externally,  iu  the  dorsal  and  cenrical 
regions,  by  the  normal  direct  cerel>elliir  traot,  and  iuternally  by  the  ^— 

narrow  '* lateral  limiting  layer"  which  iutervencs  between  the  pyra- 

midal  tract  and  the  intermediate  grey  matter.     There  is  the  usual 
increase  of  connective  tissue  and  wasting  of  nerve-fibres.     In  many 
cases   granulc-colls   are   abundant   in  the   affected   area.     They  ai 
alwayti  jtresont  in  caj^cs  of   short  duration,  and   indicate   the  gta^t       m 
rather  than  the  nature  of  the  process.     The  degeiieration  probabl^s^v 
begiua  in  all  cases  in  the  nerve -elements  themselvea.     In  moat  case^^i^ 
many  nerve  fibres  can  still  be  seen,  scattered  through  the  8clero»e<g — I 
area;    most  of   them  are  fibres   which  lie  in  the  pyramidal   tract    — , 
but  do  not   belong  to  it.     The  degeneration  of  the  tract  has  beex^n^i 
traced  through  the  medulla,  pons,  and  cerebral  hemispheres  to  th^^v 
motor  cortex,  in  which  indications  of  degeneration  have  also  b<*^i        * 
found.     This  doi^eneration  through  tho  brain  was  traced  in  one  cas^a^^ 
in  which  the  disease  of  the  anterior  cornua  was  slight,  the  wastin^^^ 
was  limited  to  the  hand  muscles,  and  the  spastic  paralysis  bogau  i^^n 
the  legs  and  then  invaded  the  arms*     Such  a  case  is  almost  a  pui — ■«*-« 
degeaeratiou  of  the  whole  of  the  first  segment  of  the  motor  i>at] 


FlO*  128. — Sclerosis  of  the  pyramidal  tncts.  InterBl  und  niiteriori  dor«Kl 
region.     From  a  ease  of  muB-onlar  atrophy. 

The  degeneration  of  the  pyramidal  tracts  ia  well  shown  in  ¥\g.  V. 
from  a  caa«  of  progressive  muscular  atrophy.  The  anterior  ai 
lateral  tracts  are  entirely  degenerated,  and  the  sclerosis  stops  a 
ruptly  at  the  outer  margin  of  the  kteral,  but  in  front  extends  fcC^^^"' 

*  Kojewuikuff,  'Arch,  de  Neurulogie,'  18$3,  No.  IS. 
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pTob:ibly  in  tbe  short  fibres  that  connect  the  untonor  coniu 
rect  levL*ls.  Id  other  cases,  iu  wbich  the  anterior  ganglion- 
»re  Dorm&l,  the  sclerosis  has  not  been  limited  to  the  pyra- 

K(;  the  anterior  columns  have  been  also  sclerosed  in  the 
ion  of  the  cord.*  Tlie  direct  cerebellar  tract  and  pos- 
esicutur  columns  have  beeu  also  found  (l(>geaerutid  nith  the 
i&l  tract,  and  an  annular  sclerosis  of  the  p^ripherj'  of  the 
lateral  column  has  been  found  in  several  casca.f  More  frequent 
a  combination  with  degeneration  of  the  posterior  columns, 
*d  more  fully  in  the  next  section.  In  most  of  these  combined 
le  degeneration  has  lessened  in  the  upper  [mrt  of  the  cord,  In 
e.  at  least-,  the  white  columua  of  the  cord  have  been  found 
.  The  probable  significance  of  tbis  fact  has  been  already 
It  should  l>e  remarked,  however,  that  there  seems  sometimes 
tendency  for  the  morbid  process  to  extend  beyond  the  pyra- 
nuiis  in  a  manner  that  suggests  a  greater  tendency  for  the 
17  connective-tiiisue  changes  to  take  ou  on  independent 
>  activity  than  in  other  system  diseases.  (See  also  Ataxic 
gia.)  Another  point  that  deserves  mention  is  the  occasional 
ace  of  lateral  sclerosis  in  association  with  insular  sclerosis.  In 
sea  of  this  character  the  degeneration  of  the  pyramidal  tracts 
y  secondary,  the  result  of  the  damage  to  the  pyramidal  fibres 
itet  of  sclerosis  situated  in  some  part  nf  their  course.  But  it 
>t  appear  that  this  explanation  can  be  given  of  all  cases.  In 
vtanoea  the  sclerosis  of  the  pyramidal  tract  appears  to  be  inde- 
.  and  coincident.  A  similar  association  of  insular  and  posterior 
}  has  also  been  observed;  aud  such  combinations  receive 
lal  emphasis  from  the  fact  that  insular  sclerosis  may  be 
mied  by  a  primary  atrophy  of  the  optic  nerve,  precisely 
occurs  in  tabes.  These  tacts  make  it  probable  that  lateral 
t,  although  a  system  disease,  is  often  one  of  less  strict  features 
bes,  having  some  tendency  towtirds  chronic  myelitis.  We 
3  that  this  is  true  also  of  ataxic  paraplegia. 
iiobable  mechanism  of  the  symptoms  that  give  the  dominant 
tn  to  the  malady  have  been  considered  in  the  general  account 
mptom^  of  disease  of  the  spinal  cord.  The  most  imiKjrtant  fact 
he  degeneration,  whatever  its  upward  extent,  alwavs  involves 
ist  port  of  the  pyramidal  segment,  because  it  seems  to  begin 
ad  ascend  the  fibres.  Hence  tbe  intra-cornual  termination 
rays  bo  involved.  This,  it  is  assumed,  is  the  structure  that 
the  muscle-reflex  centre,  and  the  consequent  loss  of  control 
I  s  ca*P  recordfd  ai  one  of  ipMtie  pamplcgia  bv  Hopkii)«  ('  Hnun,^  OoU, 
1  this  WAS  «n  fximplc  of  cunil>ine<l  luteral  and  postt^rior  sclerosia  (otJide 
1^     An   illustmtioa    of   tbe   obHn^e*  la  thU  com  is  giren  in  tU«  oext 

I  esrebellKT  Hiitl  pyramMril  trncts  in  n  chm  by  Uinkownkl,  in  wliieh  the 
pidty  tuooLoded  s^pbilis;    anuular  iclerOiiU  by  Weatplial   (stfe  "  AUxic 
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explains  tbe  excrsa  ol  myotatic  irrilaljility  and  the  pro^TPssiT)*  spasm, 
progressive  by  what  may  l>e  termed  a  fiinctiotml  hyportropbT  re^iult- 
ing  from  continuous  over-action.  When  there  is  the  rare conMcntire 
wasting  of  muscles,  we  must  conceive  that  the  degeneration  invftlvM 
also  the  gan;^lloo-celIt»  and  lower  segmeut  of  the  m»ttor  path;  wlii'u 
there  is  coinridont  wasting  of  other  muscles  than  those  Uini  are 
seat  of  spusm«  it  would  scetn  that  some  elements  of  this  lower  8e;^mei 
are  tbe  seat  of  a  primary  degeneration.  Tbe  slighter  muscular 
iug  without,  or  with  onlv  trifling,  change  in  electrical  initahllit?, 
the  expression  of  a  si  ghter  alteration  in  the  nutrition  of  ihv  celUi 
fibres,  without  actual  destructive  degeneration. 

DiAONosia. — The  diagnosis  rusts  on  the  combination  of  weakm-s«, 
excess  of  Diyotivtic  irritJibility,  and  spasui, — on  the  gradual  onset  o( 
these  symptoms, — and  also  on  the  absence  of  indications  of  a  f Oi^ 
It^sion.  An  a*;ute  onset,  occupying  a  few  days  or  wt^eks,  is  /mW 
facie  evidence  of  a  lesion  that  takes  tbe  case  out  of  the  caU'^'Orj 
of  degonerativij  disease.  In  most  acute  cases  there  is  other  evidoncu 
of  a  focal  lesion,  extending,  at  some  k'vel,  beyond  the  limits  of  ihc 
motor  path.  Such  indications  are  initial  impairment  of  scnsiMH'. 
or  a  ^jirdle-jKLin.  The  latter  iudicat4?s  irritatiun  of  the  posttrnr 
root-Gbres  at  a  certain  level,  and  proves  that  at  that  level  the  diet'aie 
extends  beyond  the  limits  of  tbe  pyramidal  tracts.  Spastic  parapit>giA 
is  common  after  such  lesions,  but  is  secondary  and  not  primary. 

Although  marked  sensory  symptoms,  in  a  case  that  preseats  tbe 
Hj?m|itams  and  course  of  primary  lateral  sclerosis,  are  thus  eviticiicc 
that  the  sclorosis  extends  beyond  the  motor  tracts,  and  that  tbe  ctM 
is  not  one  of  pure  lateral  sclerosis,  it  is  doubtful  what  »igiiificttD^ 
IB  to  be  attached  to  very  alight  sensory  symptoms,  such  as  sliijUt  «ai> 
jeotive  sensations  of  dull  pain,  formication,  &c.,  when  tbey  exist  alout. 
It  is  possible  that  they  are  due  to  functional  disturbance  in  the  n^o* 
Bory  nerve-elements,  and  do  not  imply  structural  dii^eiiae  outside  tlit 
motor  area.  They  are  not  followed  by  any  more  pronounced  sl-usotj 
symptoms. 

The  absence  of  objective  unsteadiness  is  the  chief  distinction  Nn) 
ataxi(!  paraph  gia  (q.  v.).  "When  this  is  slight,  it  may  be  difficulltosaT 
in  whicb  class  a  case  should  be  placed.  There  are  no  doubt  intenneJi»t« 
cases  in  which  there  is  a  very  slight  degree  of  the  additinnal  lesiotitk 
exists  in  ataxic  paraplegia,  but  the  distinct  objective  character  of 
ataxy  is  the  best  criterion.  Considerable  muscular  wastingin  anypal 
is  commonly  regarded  as  bringing  the  case  into  another  category,  tl 
of  **  amyotruphic  lateral  sclerosis  ;**  but  some  cases  of  thv  kind. 
wbich  the  wasting  is  confined  to  a  few  muscles,  resemble  morerk 
the  cases  we  are  now  considering  than  tbey  do  thos«  with  wid^>: 
and  extreme  muscular  atropby.  Tbese  cases  are  further  oonsidern 
in  the  account  of  progressive  muscular  atrophy. 

Primary  spastic  j>ara)ysis  is  not  uncommon  in  those  who  are&ttM 
age  and  of  the  sex  at  which  hysteria  prevails,  and  there  is  no  £onD<^ 
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krd  diseaa©  Ihat  is  so  often  mistaken  for  hysterical  parniL'gia.  The 
lUuke  18  facilitated  hy  the  (jfi'l'ect  muacular  nutrition.  But  the 
listake  ought  not  to  ocuur,  as  the  peculiar  extensor  character  of  the 
ifcnD,  lesitfuiiig  with  flexion,  is  distinctive  ;  nothing  resembling  it 
WT  occurs  in  bysterical  paraplegia.  When  the  spasm  is  trifling  or 
bsent,  Aft  in  slight  and  early  cases,  the  diagnostic  difficulty  is  ranch 
rater,  and  is  increased  by  the  fact  that  slight  excess  of  niyotatic 
EritahditT  occurs  in  some  cases  of  so-called  hysterical  paralysis.  But 
w  scarcely  erer  reaches  the  degree  necessary  to  give  rise  to  a  true 
t-cloiius  or  a  rectus-clonus.  There  may  be  a  slight  clonus  pro- 
cd  through  a  voluntiiry  depression  of  the  foot  of  the  patiout  in 
nae  to  the  passive  ilexion  of  the  ankle,  and  readily  recognised  ; 
i  true  clonus  may  be  obtainable  during  hystoriwil  contnicture*  but 
rt  from  .such  contracture  a  true  foot-clonus  or  a  rectus-clonns 
rrcs  the  grentest  weii»bt,  a.s  all  but  conclusive  evidence  of  organic 
I  have  known  many  mistakes  in  diagnosis,  in  which  lateral 
sia  was  mistaken  for  hysterical  paraplegia  owing  to  disregard  of 
evidence  aflforded  by  tliis  symptom,  but  I  have  never  known  the 
error  from  undue  regard  to  this  symptom.  Moreover, 
ss  of  myotatic  irritability  in  so-called  hysterical  paralysis  must 
d  on  more  than  functional  disease.  There  must  be  changes  in 
rition,  and  consequent  persistent  defective  control  of  the  muscle- 
X  centres  On  tlie  hyp;>thesi8  that  I  have  advanced,  this  control 
lexrrted  by  the  termination  of  the  pyramidal  fibres, i.e. of  the  upper 
►tor  segment,  by  the  structures  degeneration  of  which  probably 
Ises  spastic  paraplegia.  A  caHe  is  actually  on  record  (the  case  of 
KTnl  (iclerosis  described  by  Charcot  in  1865)  in  which  au  initial 
Bterical  paraplegia, cured  sndilenly  and  relapsing  on  emotion,  passed 
imately  into  lateral  sclerosis. 

WTien  the  arm  and  leg  suffer  on  one  side  only,  the  disense  may  be 
fttakea  for  cerebral  hemiplegia.  There  is  not,  however,  any  affection 
the  fare,  which,  although  theoretically  conceivable,  is,  as  a  matter 
fact,  always  absent.  The  limbs  on  the  other  side  are  never  quite 
nnal,  but  present  slight  symptoms — weakness  and  an  excess  of 
rotatic  irritability — similar  to  those  on  the  liffectcd  side,  which 
icate  the  nalure  of  the  malady. 

be  diagnosis  of  the  congenital  infantile  form  is  only  difficult  whou 

observer  is  unaware  of  the  o -curreuco  of  these  cases.     A  slight 

of  inco- ordination  in  the  hands  will  usually  be  found  if  they  are 

fully  watched  while  the  patient  takus  hold  of  some  object.     The 

e  separation  and  irregular  inovonient  of  the  fingers  is  very  charac- 

tic.     Chronic  primary  cord  diseases  are  almost  unknown  in  young 

ten.     Caries  of  the  spine  is,  in  them,  the  chief  cause  of  paca- 

a;  and  the  definite  onset  of  the  paralysis,  in  a  previously  healthy 

d,  is  au  absolute  distinction  from  the  cases  of  birth-palsy.     Other 

ostic  iudicutiiins  are  dcscribeil  in  vol.  ii  (Infantile  Meningeal 

morrha^e).     A  definite  onset  also  distinguishes  glioma  of  the 
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pODff.   which   maj   likewise    cause    spastio    paralysis  of    arms   and 
legs. 

Pboonobis. — In  primary  lateral  solerosia  there  is  some  proBjiect  of 
arroBt,  and  even  of  iinproremeui,  if  the  diseaac  has  not  ffuchod  an 
advanced  stage.  Actual  recovery  is  rare,  but  does  sometiwes  occur  in 
early  cases.  WliPU  ihe  spastic  state  is  woll  devrloped  and  has  lasted 
for  some  time,  it  is  very  rare  for  more  than  arrest  to  be  obtained. 
This  is  perhaps  due  rather  to  the  tendency  of  the  disease  than  to  its 
dcj^roe,  since  a  similar  condition  that  is  secondary  to  a  focal  lesion 
often  recovers  perfectly  ;  and  many  fact^  show  that  it  is  not  likely  that 
tberL-  is  anything  in  the  nature  of  theU-sion  topreehid**  tie  restoration 
of  a  DOiTnal  condition,  until  dense  connet'tive  tissue  has  replaced  the 
nerre-elements.  In  the  cases  that  imt>rove  most,  it  is  possible  that 
the  disease  is  limited  to  the  terminul  structures.  We  have  not,  at 
present,  any  guide  to  the  prognosis  in  an  individual  case^  besides  its 
duration  and  degree,  except  its  observed  tendency,  especially  under 
treatment.     The  prognosis  of  the  infantile  form  is  considered  in  vol.  ii. 

TBBATMByT. — So  far  as  drugs  are  concerned,  the  treatment  is,  to  a 
large  extent,  the  same  as  that  of  posterior  sclerosis,  alrea^ly  described. 
The  drugs  most  useful  are  the  same,  but,  unfortunately,  their  influence 
is  less  frequently  appredahle.  Nux  vomica  and  strychnine  have, 
however,  to  be  given  with  caution,  and  in  very  minute  doses,  as  they 
have  a  tendency  to  increase  the  spasm.  In  severe  cases  this  is  a  most 
distressing  symptom,  and  often  not  amenable  to  auy  influence. 
Bromide  sometimes  lesKens  it  slightly,  but  even  large  doses  uf 
bromide  have  but  a  trifling  effect.  Indian  hemp,  belladonna,  and 
calabar  beau  may  be  tried,  but  srldom  have  a  distinct  influence.  One 
of  them  may  be  combined  with  arsenic,  or  whatever  mt'tjillic  agent  is 
employed.  Absolute  rest  is  sometimes  of  service,  and  ocfHsionally 
seems  to  produce  improvement,  which  all  treutmeut  failed  to  eflfi'Ct 
while  the  patient  was  walking  about.  The  avoidance  of  fatiguing 
exertion  is  a  very  important  element  in  treatment,  and  often  seems  to 
permit  medicines  to  do  good,  which  before  were  counTeracted.  Rub- 
bing is  alsobt-nefic-ialin  some  cnses.  Its  influence  on  the  8{>ai«m  is  often 
very  distinct  dunng  the  process,  and  a  long  course  of  rubbing  has 
produced  apermanerit  improvement  inthespaatic  condition.  Upward 
rubbing  seems  to  have  morn  influence  than  kneading  the  muscles.  If 
there  is  contracture  of  the  calf-museles.  the  foot  should  be  pressed  up 
white  these  muscles  are  rubbed.  When  there  are  faciliti"s  for  it,  the 
rubbing  may  advantageously  be  combined  with  sweating  in  the  Turkish 
bath.  In  one  case,  of  moderat.e  degree,  almost  all  the  symptoms 
passed  away  after  a  long  course  of  Turkish  baths,  arsenic  beiug  also 
given.  The  patient,  who  could  at  first  walk  scarcely  half  a  mile, 
became  able  to  walk  several  miles  without  fatigue,  and  the  improve- 
ment was  permanent.  Electricity  is  useless  in  the  pure  disease. 
Faradism  and  all  painful  applications  are  harmful,  stimulating 
further  the  already  excessive  excitability  of  the  reflex  centres.     The 
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,ni  current  to  the  muscles,  or  from  the  spine  to  the  muscles  or 
le  feet  in  water,  has  no  distinct  iuBuence  in  either  lessening  the 
or  improving;  the  strength, 
tbe  infantile  form,  drug!*  are  useless.     Rubbing  is  desirable, and 
•fficientW  performed  by  the  nurse  or  mother.    Carefully  planned 
\c  exercises  are  also  useful.     The  tendo  Achillis  is  sometimes 
Tfor  the  contracture  of  the  calf -muscles,  but  the  operation  is 
less  and  ouj^ht  nerer  to  be  performed.     Stipports  help  tbe  child  to 
Vilk  somewhat  sooner  than  it  would  without  their  aid,  and  so  hastea 
»roTement.  but  they  should  only  be  employed  when  there  is  suffi- 
power  and  control  to  make  them  useful  by  eQubling  the  will 
feci  ordered  movements. 


ATAXIC   PARAPLEGIA 


(OOMBIJVBD    I.ATKBAIi    AND    l>OaTEUIOB    SCLBEOSts). 

e  term  ataxic  paraplegia  seems  the  most  aci^urate  clinical  de« 
tion  for  a  disease  of  the  spinal  cord  which  presents  a  combination 
e  symptoms  of  paniplegia  and  ataxy,  and  consists  in  combined 
of  the  posterior  and  lateral  columns.  Although  its  clinical 
present  some  varieties,  and  may  approach  those  of  each  of  its 
iostituent  forms  of  disease,  ^et  in  the  majority  of  cases  the  symptoms 
e  uniform. and  sufficiently  ohuraeteristic  to  justify  the  distinction  of 
le  disease  and  its  separate  description.  A  few  pathological  obeer- 
ktions  hare  been  published.  The  following  account  is  based  on 
tese  and  on  a  series  of  cases  that  have  come  under  my  own  observa- 
in^  and  of  which  the  clinical  characters  were  well  marked  • 
Caitsbs. — Neurotic  heredity  is  to  be  traced  only  in  a  small  proportion 
the  cases  -about one  tenth.  A  history  of  8y[>hil?s  is  as  rare  as  it  is 
equent  in  pure  tabes.  Males  suffer  much  more  frequently  than 
males.  The  disease  usually  commences  between  thirty  and  forty. 
It  I  have  known  it  tu  begin  as  early  as  nineteen  and  as  late  as 
ly.two,  while  commencement  at  fifteenf  and  at  sixty-onej  is  on 
fiord.  Exposure  to  cold  is  to  be  traced  occasionally  as  an  exciting 
ii»e.     In  one  young  lady  the  symptoms  commenced  after  a  season 

»  See  ProvMt,  '  Arch,  de  Piiysiorogie,*  t.  \r  j  Plerret,  ib. ;  I(rtl>p«ieu,  *  Virchow'« 
chiv/  Bd,  \xxn;  Kahler  »nd  RcW. '  Arch.  f.  PiycliiAfri**.'  Bd.  viii ;  Westphal,  ib., 
,  yUi  mid  i ;  Din*.  •  New  York  Med.  Record/  July  2,  1M87  ;  and  CUrkr,  *  Brain.' 
10.  Tbe  oioditioTi  waa  dcaoiUtl  by  Peji^rine  in  189-i  under  tbe  name  of  "ataxo- 
upletpc  Uhesi"  ace  Lndame.  '  Hrain,'  18iK>,  part  Hi,  p.  530.  I  have  not  seen 
jeriiic'*  de«cHption,  unJ  dul  nnt  know  of  it  when  tbo  ahitre  clMptcr  wna  written. 
f  Opptiubi-iin,  •  Neiir.  Cent./ 18S8,  p.  647.  Sucli  early  L«*e«  are  g«n*raIIyiioI.it*t| 
Oil  or  ••  UerediUry  Ataxy."  X  Sut-kling,  '  Li»ncct,*  1886. 
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of  balls,  at  which  when  heated  she  would  habitnallj  mi  at  0]^^n 
windows*  aud  ofteu  sleep  in  clothes  satnrutrd  with  periipiration.  lb 
a  few  cases,  severe  exet'tiofi,  such  as  excessive  athletics,  has  beeo  t*  Si« 
afiparcnt  cuuse.  A  severe  couc-uision  of  the  spiue  has  somt?tiint'9  p:^CTe- 
ceded  the  first  symptoms  by  a  few  moiitbH.  The  disease  ma.j  a'B.  «o 
follow  gri'uL  sexual  exoL'ss.  In  mujiy  ciises  no  cause  can  be  trar^^>\ 
immediate  or  romote.  Its  generj.!  eUulogy  thus  resembles  tbat  of 
simple  spOHtic  ptraplegia. 

SvMPTOMS. — Thu  onset  of  the  disease  is  usaallT  slow  and  gmdAsl. 
two  or  three  years  paasiog  before  walking'  powi-r  is  much  imp^ared  i  it 
is  rarely  svibacute,  so  as  to  retu-h  a  considerable  dei^rec  in  two  or  th  wv 
months.  The  early  symptoms  resemble  those  of  Bpustic  parapW^iA, 
with  the  addition  of  ataxic  unHtt^adiness,  wbich  may  Ite  at  first  clii* 
most  prominent  symptom  The  legs  suffer  first,  often  alone,  or  t  Ih^ 
arms  may  also  bo  involved.  The  |»alient  finds  thai,  he  tirea  mon- 
readily  than  before,  and  also  l)ecoiues  unsteady  on  turuing  or  walk! ni; 
in  the  dark,  and  these  symptoms  gradually  increase.  The  weakn^^ 
may  be  slight,  lut  if  all  the  movements  are  tested,  a  defect  in  powfr 
wdl  be  found  in  some,  often  most  in  the  flexors  of  the  knee  aitd  h-ipb 
and  fre'iueutly  moreiu  one  leg  than  the  other.  The  patient  is  unsteu^f 
when  he  stands  with  feet  together,  aud  he  tends  to  fall  if  the  t^ye$ 
are  then  closed.  If  the  feet  are  bare,  the  irregular  action  of  f^^9 
muscles  is  shown  l)y  the  movement  of  the  tendons  on  the  dorsum  of 
the  foot,  as  in  tabes.  In  early  cases,  the  inco-ordiuutiou  is  rovea.  1  «^ 
by  the  patient's  gait,  which  is  distinctly  unsteady.  There  is  rar-«l 
the  high  movement  and  sudden  descent  of  the  feet  often  seen 
tabes,  but  (as  in  many  oases  of  tal»es)  the  patient  is  unsteady 
on  turning,  and  h:is  often  to  bring  his  foot  suddenly  to  the  grounii 
mainUiin  his  equilibrium.  He  mrvy  even  have  to  steady  himself  h^  i* 
a  stick,  or  to  catch  hold  of  souie  adjacent  object,  to  save  himself  fr"*^® 
falltug.  The  ataxy  is  e^^ually  evident  when  he  lies,  aud  attempts.  -Bii' 
eyes  being  cloaed,  to  touch  some  object  with  his  foot. 

The  sensory  and  reflex  symptoms  present  a  m:irked  contrast  to  tla^^ 
of  tal>es.     Lightning  pains  are  almnst  always  absent ;  I  have  ouly  bj^i'* 
with  them  in  one  case,  and  in  this  ihey  were  a  transient  sympt« 
Sometimes  there  is  a  slight  dull  pain  in  the  legs,  felt  especially 
fatigue.     Dull    pnin   tn   the   Baeml   region   or   in   the   spine   is 
uncommon,  and  is  often  an  early  symptom.     The  siicral  pain,  indt? 
is  sufficiently  frequent  to  deserve  special  note.     A  girdle-pain  is  w^^^ 
with  oulv  in  rare  cases.     As  a  rule  there  is  no  loss  of  sensation  ei 
on  the  legs  or  trunk.     Hvperajsthesia  is  equally  rare.     R<'flex  ac 
from   the  .sole   may   bo    normal   or   incrLiaaed ;  less  commonly  i 
diminished.     The  cremasteric  and  abdominal  reflexes  are  fciuieta 
lost.     The  most  striking  difffrenco  from  tabes,  however,  is  in  the 
dition  of  myotatic  irritability,  which,  in  the  vast  niajority  of  case 
greatly  increased.     The  kn^c-jcrk  is  quick  and  extensive;  it  ca« 
obtained  from  above  (see  p.  16).  aud  thero  is  generally  a  dist 
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Dfl.  The  foot-clonus  is  also  commoDly  to  be  obtained, 
tic  excess  perstttta  and  iticreasoBi  and  wlieu  the  arms  are 
ToK&d  tLer  prtiseut  B^'iuptoms  similar  to  those  in  the  legs — iuco- 
trdination,  weakuess.  and  marked  excess  of  the  myotatic  irritability. 
There  may  be  conspicuous  ataxy  of  the  hands,  and  a  t*?ndency  to 
^u)p-1tko  spasm  un  au  attempt  to  use  them.  The  muscleB  in  both 
rms  aud  legs  are  usually  well  nourished. 

Sexual  power  is  often  lost  eiirly  in  the  disease.     The  sphincters  may 

iiupAiredf  sometimes  early,  but  they   also   often  escapL*.      As  in 

iber  diseases,   inability    to   empty    the    bladder  iti  apt  to  develop 

Isiidiously,  without  the  patient's  knowledge,  aud  the  organ  may  thus 

H^ome  habitually  disteuded. 

The  iris  usually  acts  to  light,  but  I  have  seen  loss  of  thelight-reflex 
two  or  three  cases,  and  have  once  known  accommodation  to  be  lost, 
e  action  to  light  being  normal.  These  symptoms  occur  chiefly  in 
8es  following  syphilis.  Optic  nerve  atrophy  occurs  only  in  nire 
mee,  far  less  frequently  than  in  tabes  ;  I  have  seen  one  case  in  which 
lere  were  indications  of  a  retro-ocular  axial  neuritis.  The  external 
pular  muscles  are  unaffected  as  a  rule,  exrept  for  nvstjigmus,  which 
ten  exists  on  movement  of  tbe  eyes,  but  seldom  when  they  are  at 
t 

Slight  impairment  of  articulation  is  not  uncommon  ;  sometimes  there 

irregular  tremulous  movements  of  the  face  rcsemhling  those  of 

neral  paralysis,  and  this  in  cast's  in  which  there  is  no  mental  change- 

e«tphal  has  observed  marked  ataxy  of  the  facial  muscles.     Asa  rule 

mental  state  is  either  normal,  or  there  is  merely  slight  failure  of 

ftemory. 

As  the  disease  increases,  the  muscular  weakness  and  reflex  spasm 
Ccome  more  and  more  considerable;  while  the  ataxy,  after  reaching  a 
ntoia  degree  (not  sufficient  to  [ireveut  locomotioti),  necessarily  sinks 
to  the  background  as  the  paralysis  increases.  With  the  increased 
ess,  the  aspect  of  the  putient  comes  to  bo  th.t,t  of  spa^itic 
legia.  described  iu  the  last  section.  ludicatiuns  of  unsteadiness 
.y  still  be  observed  in  iaolatfHl  movements.  The  arms,  if  pPiiWously 
may  begin  to  suffer,  but  souiHtimes  they  escape  altogL'ther  The 
tor  weakness  may  go  on  to  complete  paralysis.  This  is  quickly 
■hotl  iu  sume  cases,  but  so  shnv  is  the  usual  progress  of  the  disease 
t  one  putiuut,  in  whom  tbe  disease  was  at  no  time  absolutely 
iionary,  was  still  able  to  stand,  after  eight  years.  Iu  spite  of  the 
rogresa  of  tbe  wt;akuess,  sensation  remains  unimpaired,  and  the 
iiiial  nerves  do  not  suffer. 

llie  symptoms  present,  in  some  cases,  variations  from  this  type, 
snsation  on  the  Irgs  may  be  inipuirt^'d,  and  the  kuee-jerk  may  lielost. 
Jiese  easMS  are,  however,  very  rare,  and  are  probably  cases  of  true 
lies  with  lateral  sclerosis  aiided  Other  cases  occur  iu  which  a  girdle- 
tin,  impaired  sensation.  £c.,  suggest  exteU'^ive  changes  in  the  cord, 
ough  the  state  of  the  lo^s  is  that  common  iu  the  disease.     Such 
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cases,  as  we  Bball  see,  are  probably  examples  of  cbronic  myelitifl^  or  &ra 
intermediate  between  that  and  the  disease  now  under  considerution. 

Ataxic  paniplef^ia  baa  little  teodencj  to  cause  death.  Indeed,  the 
fatal  eafles  have,  for  the  most  part,  been  untypical,  and  do  not  eoDTey 
an  accurate  idea  of  the  (^hardeters  of  the  disease.  The  chief  danger 
to  life  is  from  the  accidents  common  to  all  chronic  spinal  affections, 
— bedsores,  and  especially  kidney  disease  from  undiscovered  or 
untreated  imperfect  action  of  the  bladder. 

Among  complications  the  most  important  are  mental  rhangea 
resembling  those  of  general  paralysis  of  the  insane,  of  which  indeed 
this  combined  sclerosis  may  form  part.  Slight  muscular  atrophy 
sometimes  occurs.  Arthritis  of  doubtful  significance  has  been  once 
observed.  A  patient  of  Westphal'a  presented  derangement  of  the 
aympiithotic,  and  died  from  peculiar  spasm  of  the  muscles  of  respira- 
tion.    Visceral  crises,  however,  are  practically  unkoown. 

Pathological  Anatomy. — In  all  cases  the  spinal  cord  has  presented 
sclerosis  of  both  posterior  aud  lateral  columns;  but  the  precise  extent 
and  degree  of  the  df^generation  are  subject  to  considerable  variations. 
As  a  general  rule,  the  sclerosis  of  the  posterior  columns  differs  from 
that  of  tabes  in  two  particulars.  First,  it  is  not  more  intense,  and 
often  it  is  less  intense,  in  the  lumbar  than  in  the  dorsal  region  of  the 
cord.  Sometimes,  indeed,  as  in  the  case  shown  in  Fig.  129,  in  the 
middle  and  lower  parts  of  the  lumbar  region,  the  posterior  columns 
mav  be  froe  from  sclerosis,  altlmugh  it  is  considerable  in  the  dorsftl 
region  and  at  the  junction  of  this  with  the  lumbar  enlargement  (b). 
The  second  difference  is  that  the  sclerosis  has  nottbat  special  intensity 
in  thu  root-zone  of  the  post^ro- external  column  which  characterises 
the  lesion  of  tabes.  In  rare  cases  the  whole  posterior  column  in  the 
lumbar  region  is  diseased.  The  part  of  the  external  column  near  the 
commissure  iLud  near  the  neck  of  the  posterior  horn  usually  remains 
free.  Sometimes  the  degeneration  does  not  extend  up  to  the  posterior 
surface  of  the  cord  ;  for  instance,  as  in  the  casefigunMl,  it  affects  chiefly 
the  middle  throe  fifths  of  the  posterior  columns.  When  the  degene- 
ration is  considerable,  the  posterior  median  columns,  in  the  upper 
part  of  the  cord,  may  present  the  usual  ascending  degeneration  of 
secondary  origin.  When  the  lesion  is  slight  in  degree  in  the  lower 
half  of  the  cord,  there  may  l>e  only  a  diffuse  degeneration  of  the 
columns  in  the  cnrvical  region,  similiir  to  that  Iwlow,  and  not  the  more 
intense  limited  affection  of  the  median  part  which  occurs  when  there 
is  a  typical  ascndiug  degeneration  from  a  considerable  lesion  of  ibe 
column  lower  down. 

The  dtgeueration  in  the  lateral  columns  is  also  variable  in  extent 
and  position,  and  is  often  not  strictly  "systemic*'  in  character, 
1.  e.  is  not  strictly  limited  to  a  single  system  of  fibres,  although 
the  pyramidal  tracts  are  uhieRy  affected.  In  one  or  two  eases, 
indeed,  the  whole  pyramidal  tract,  and  this  alone,  has  been  dege- 
nerated;   but  more  oftea  the  sclerosis,  wbile  intense  in  this  tract, 
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fpo  extends  In  front  of  it  into 
he  mixed  zone  of  the  lateral 
olurana  (Fi^.  129  a.  b).  A 
lilar  extensi'm.  however,  is 
,\\y  met  witb  in  the  8<rlero- 
that  atitinda  degeoeratioD 
the  ftnterior  cornua;  corn- 
Fig.  127.  Tiio  lateral 
iting  larer,  between  the 
kmidal  tract  and  the  ^rey 
btter,  may  be  also  invaded. 
Phe  direct  cerebellar  tract 
rften  ej!ci]>e«,  as  in  Fig.  129.  a 

^is  below  its  level  of  origin), 
t  it  is  affected  in  some  cases. 
^ccaaionally  a  zone  of  sclerosis 
baa  existed  in  the  whole  peri- 
phery of  the  cord,  extending 
deeply  into  the  lateral  column 
in  the  position  of  the  pyra- 
midal tract.  Tbia  tract  has 
sn  found  diseased,  in  some 
ree,  in  all  cases,  and  in 
reral  the  extent  of  its  de- 
meration  has  been  greater 
the  lower  part  of  the  cord 
lan  in  the  upper.  Tbe  direct 
'^^(anterior)  tract  may  be  affected 
u  well  as  the  tnteral,  and  is 
c-imn^^nly  involved  when  the 
lesinn  is  considerable  in  the 
upper  part  of  the  cord.  As  in 
most  other  degenerative  dtseaS'S 
of  the  cord,  there  may  l>e  some 
kicreuse  of  connective  tissue  in 
ht?  unaffected  columns.  As  a 
ilUe    no    morbid     change    has 
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Fio.  lS9.—Atiisic  pHre)>1i'fria*  combined 
luteml  »nil  posterior  »cIercHii»,  A,  u|>p«r 
durAHl  ;  R,  limt  doriul;  0,  mid-lumbar. 
Thti  poHttifi^ir  voluiuna  are  free  from 
Kclf^riwis  in  C,  excpt  in  their  ftnterior 
pHrlfl ;  in  B  the  ditoifio  involves  tli« 
middle  and  unterior  pnrt*  »f  b<>lh  j]OKt.-nied.  und  podt.-ext.  roUmini  «xcv|>t  lu  tbe 
tivighlMXirhood  of  the  neck  rif  thf  horu  ;  in  A  the  sclero^i*  iti  iliiicbtrr  und  in  ron- 
finetl  U*  tite  middle  throe  fttlhs  of  th('8*>  cr>lunini.  Tbe  ftclern«iR  of  the  lateral 
coluiuni  in  C  it  liniite«1,  on  the  ritfht,  tn  tlu*  pyrninidnl  trnet,  on  tbv  left  it  extend* 
in  front  nf  lhi« ;  in  H  it  is  very  dt-Ti«e  in  tbt-  whole  luteral  column,  involving  nut 
only  tbe  prr.tinidiil  triict  but  xUe  limiting  layer,  and  }iiirt  of  the  **  mixod  zone  ;"  in 
A  it  i«  liittiUr  iu  extent  but  uliu^hter  in  decree.  There  tt  aouiu  incivKfte  of  tissue 
throuchnut  the  anterior  coIhiiimh,  nnd  a  focus  of  tclerotis  near  the  interior  &»car«» 
on  tbe  ri^bt  in  A  and  ti,  on  both  sides  In  C* 


*  I  mm  indebted  to  Mr.  J.  Hnplclns  for  tbe  opportunity  of  drawing  these  aectiotis. 
Tbe  patient  was  a  mitu  aiced  twi>nty-one,  in  whom  wt>i«knoia  of  the  le^^fl  commenced 
at  twenty,  mttor  m  wetting,  improved,  and  then  slowly  iucreasfld.     He  wu  odmittod 
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been  recognised  in  tbe  grey  matter  or  in  tbe  membraneB.  In  one  ease 
only  waft  there  slight  meningitis.  Disease  of  the  ascending  root  of  tbe 
tifth  hits  been  found  in  some  caaes;*  in  one  there  was  also  alrophj  of 
the  cells  of  tite  oculo-motor  niuleus,  and  tbe  case  thus  differed  con- 
siderably from  tbe  type.     The  muscles  have  been  found  normal. 

Patholoot. — Tbe  double  lesion  in  the  posterior  and  lateral  colurnus 
supplies  an  expliinatioD  of  the  two  sets  of  symptoms  which  charact4?nsd 
the  disease.     The  inco-ordination  must  be  referred  to  the  disease  of 
the  posterior  columns,  which,  greatest  iu  the  dorsal  region,  involres 
there  the  fibres  that  conduct  impulses  from  the  musclt^s,  probably 
to  tbe  cerebelluin.t      The  effcut  must  be  to  lessen  the   cerebellar 
guidance,  and  this  explains  tbe  resemblance  of  the  iiico-ordinatiun 
to  that  in  cert'WIUi*  disease.      The  fact  tliat  the  disease  does   not 
extend  into  tbe  lumbar  root-zone  accounts  for  the  integrity  of  the 
muscle-reflex  action,  and  enables  us  to  understand  this  marked  differ- 
ence from  tabes,     Diseufieof  the  dirett  cerebellar  tnict  probably  has  an 
influence  similar  to  that  of  tbe  |Hi8t*-rior  nieJian  columns  (see  p.  *Z15), 
That  interruption  of  the  conducting  path  in  the  cord  will  product! 
inco-ordination  is,  as  we  have  seen  (p.  205),  well  established.     The 
sclerosis  in  ataxic  paraplegia  occupies  also  the  region  of  the  cord   ia 
which   tbe   short  vertical  fibres  run,  conneitiug  the  jKJsterior  grey 
uiHtter  at  different  levels,  und  it  is  possible  that  the  damage  to  these 
fibres  may  contribute  to  the  ataxy. 

The  only  recognisable  lesion  that  can  be  regarded  as  tbe  cause  of 
th«  paralysis  is  the  degeneration  of  tbe  pyramidal  tract.  The  state- 
ments made  regarding  spastic  paraple^a  apply  also  to  the  disease,  and 
need  not  be  repeated.  The  k-siou  has  be«n  found  greater  on  the  aide 
on  which  one  leg  was  weaker  than  t  he  other.  The  variations  in  the 
amount  of  disease,  which  does  not  uI^v.lts  correspond  to  the  degree  of 
palsy,  are  probably  due  to  tbe  fart  that  the  latter  may  l»e  caused  by 
degeneration  oi  tbe  tenninatiuu  of  the  tibres,  which  may  be  much 
greater  than  that  of  the  libres  higher  up  the  cord.  In  niobt  cases  that 
have  been  examined,  the  visible  disease  was  greater  in  the  lower  than 

m  rear  hftcr  the  onset,  witlj  con  x  til  em  bl  6  weaknoon  of  the  te^«,  n  rcuHitg,  unntrady 
guiti  iticrvuMvd  kat'i>-jerk,  foDt>i-liiiius,  bui  ^^  ith  do  niiu;8ll:e>ia,  wasting  of  Tiia*c)es. 
p»tiu»,  or  alTuclioD  of  the  anni.  The  Byinptonti  itowlv  increased,  psmplegin  tici'mne 
■b'otut«,  and  tfie  itmsm  vt-ry  inUnsi*,  soiiictiinei  Acxor  aud  aoni«tiin«i  eiifnsor. 
ThiTC  WAS  u  doubtful  iiu)  airincut  nf  »eiit  bility  to  touch  ou  tbu  lu^s,  but  du  lu^  to 
pain.  The  siihinctora  Uiciuiiu  nffv>  tu>l,  belstifot  formod.  and  the  ptitient  died  two 
jeai-H  »fter  tlic  onset.     Fuller  dcinilH  will  Iw  fouttd  iu  *  Bmin/  OcLubtft,  IHSS,  p.  3S3. 

•  Oppi*nlu-iin,  *Neur.  Cent.,'  1SN8,  p.  6-17. 

t  Much  I'videiice  hfts  be«ii  obtained  of  the  connection  of  the  pofttorior  mednin 
^nbiinns  with  the  cercbe'lum  ihrouuh  the  grey  mutter  of  its  bulbiir  nncleuf,  aitd 
nUo  of  th«  efl'ect  of  iiittrruptton  of  the^e  eoliiinnH  in  the  dorsal  eord^  in  ciii)»Ing 
iiico-onbiiiition  Ukc  thnt  of  cerebL'llor  disenu.  Benidve  the  extverinients  of  Berb- 
terew  on  the  latter  point  nlrendy  meuiioiied  (p.  215).  a  recent  iiupnrtaut  invc-tiRii- 
tioti  iiitn  the  e(intu'<  tiMiiii  of  the  rerilx-lliiin  fuUy  rnu.'irtns  tlmt  with  the  post.* 
pxniuiidut  uueleiu  (^Iliu>>:tt:t,  'Cuainb.  k  I'etudo  dea  Cuunexiuiis  du  Cervtlct/  Farls, 
1891). 
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n  the  upper  part  of  the  cord,  iooreasiDg  from  abore  downward,?,  a 
!!:act  wliich  suggests  thAt  the  muximum  lesion  is  at  the  lowest  part — 
in  thu  terminal  ramtfication  within  the  grey  matter. 

The  chief  patholoj^iual  difficulty  arises  from  the  fact,  which  we  liave 
alreftdy  considered  in  connection  with  sp.iutic  paruplfgia,  that  the 
morbid  process  oft«n  extends  beyond  the  limit  of  the  tracts  chiefly 
diseased.  It  tends  to  assume  a  diffuse  character,  so  that  it  has 
be«u  regard^  by  some  as  rather  a  chronic  myelitis  th:in  a  system 
d*^**ueration.  It  may  occupy  an  intermediate  position,  and  illustrate 
the  fact  that  there  is  a  close  coutiectioii  between  the  primary  decay  of 
■vrve-elements  and  the  growth  of  the  connective-tissue  elements  that 
nplaoe  the  former.  In  a  pure  secondary  degeneration  this  growth  is 
limited  to  the  tract  affected,  but  even  in  tabes  it  may  manifest  some 
degree  of  independence,  which  seems  to  be  still  greater  in  ataxic 
paraplegia.  Sometimes,  indeed,  the  prim  try  morbid  tendency  may  be 
doable,  involving  both  the  nerve-elomeuts  and  interstitial  tissue.  If 
it  80  tkc  preponderates  in  the  latter  as  to  cause  consideruble  changes 
outside  the  tracts  specially  diseased,  and  marked  symptoms,  such  aa 
a  girdle-pain  or  loss  of  sensation,  the  condition  is  really  one  of  chronio 
myf  litis,  and  the  cases  should  be  so  classified.  This  is  proltably  the 
true  solution  of  the  problem,  which  has  been  much  discussed,  whether 
the  malady  is  or  is  not  a  system  disease.  It  is  so  in  typical  cases, 
but  it  is  on  the  border  of  the  ^jmup  of  system  diseases,  and  inter- 
mediate cases  connect  it  with  diseases  of  diffuse  character  and  non- 
ftystemie  nature. 

DiAONOSis. — The  diseases  from  which  ataxic  paniplegia  has  to  be 
distiugui-^hed  differ  awoniing  to  the  stuge  of  the  disejise  at  which  tho 
diagnostic  problem  preseiifs  itself.  The  dominant  symptom  in  the 
early  |»eriod  is  the  inco-ordination  ;  in  the  later  period,  the  8|Kistic  palsy. 
Hence  the  disease  in  the  early  stage  is  liable  to  be  confounded  with 
pure  locomotor  ataxy,  but  the  condition  of  the  kuee-jerk.  lost  in  the 
one.  excetisive  in  the  other,  is  distinctive.  In  the  lure  cases  of 
early  tabes  in  which  it  is  not  lost,  it  is  never  increased.  In  tabes, 
there  is  not  the  loss  of  power  which  will  always  be  found  in  atuxiu 
parapl^giti,  and  when  a  clonus  and  extensor  spasm  are  added,  there 
should  be  uo  risk  of  uotifuisJuu;  but  it  is  uecessary  to  emphasise  the 
distinction,   because   cases    with    much   unsteadiness  are  frequently 

t scribed  as  tJibes  with  preserved  knee-jerk.  From  primary  8[iabtio 
raplegia  the  diagnosis  depends  on  the  presence  of  iuco-ordination, 
in  a  history  of  it.  if  voluntary  power  has  become  too  slight  to  be 
su8(4*ptible  of  derangement.  Ataxic  paraplegia  is  spastic  paraplegia 
plug  inco-ordi nation.  If  the  ataxy  is  considerable,  us  it  often  is,  the 
^fltiuction  is  easy  enough,  as  cxpericuco  shows  that  it  is  chiefly  with 
that  such  cases  are  confounded.  If  sli^'ht,it  may  be  difficult  to 
^v  in  which  class  the  case  should  be  placed ;  tlie  best  criterion  is 
thai  mentioned  iu  the  ac<'ount  of  spastic  {>araplcgia,  the  distinctly 
Kjective  character  of  the  unsteadiness.     The  so-called  "  hereditary 
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ataxy  **  preBents  a  close  resemblance  to  ataxic  paraplo^a,  and  b, 
indeed,  as  we  shall  see,  intermeJiute  between  thta  disease  and  true 
tiibes  It  is  distitiguislied  by  its  occurrence  in  sereral  members  of 
the  same  family,  and  by  thtr  common  loss  of  tbe  knee-jerk  ;  while  the 
preenoe  of  nystai^mus,  of  some  im|>airment  of  articulation,  and  of 
other  Bymptoiiia  described  in  tbe  account  of  the  disease,  dJatioguixh 
the  isolated  eases  that  are  sometimes  mot  with. 

The  distinction  from  diffuse  or  focal  chronic  myelitis  depends  chiefly 
on  the  extent  of  the  symptoms  in  tbe  former,  and  their  limitation  in 
the  latter.  The  subacute  forms  of  myelitis  are  also  distinguished  by 
their  more  rapid  onset.*  Tbe  grt-alest  diflficiilly  is  presented  by  caaes 
which  have  a  subacute  onset,  and  the  distinction  from  a  local  myelitis 
inrolying  the  posterior  and  lateral  columns  may  be  very  difficult.  It 
depends  cbiefly  on  the  progressive  tendency  of  the  symptoms,  which 
contrasts  with  the  regressive  tendency  of  myelitis.  It  is  possible  that 
when  there  is  a  degenerative  tendency,  a  focal  myelitis  may  set  up  a 
progressive  degeneration  in  the  columns  concerned,  as  it  certainly  may 
set  up  a  degeneration  limited  to  tbe  (tosterior  columns. 

A  tamour  in  the  mid-He  lobe  of  tbe  cerebellum  may  canse nditeadi- 
nc68,  closely  resembling  that  of  some  cases  of  ataxic  paraplegia,  and 
it  may  also  cause  weaknnss  of  the  legs  with  increased  knee-jerk,  from 
the  pressure  on  the  pyramidal  fibres  as  they  pass  through  tbe  pons, 
lu  such  cases,  indeed,  we  probably  have  tbe  two  elements  of  the 
disease,  produced  in  a  different  manner,  by  lesions  of  different  posi- 
tiou.  We  have  a  dt-geiteratioti  of  the  lateral  columns  which  is  seeon- 
diiry  instead  of  primary,  nnd  we  have  disease  of  the  co-ordinating 
centre  instead  of  interruption  of  the  path  to  it.  But  the  weakne&s 
in  th**  lei^s  is  never  gnnit  iu  cerebellar  tumour,  and  special  symptoms 
of  this  are  never  absent.  Occipital  headache,  vomitinjr.  and  optic 
neuritis  are  present  in  most  cases.  In  a  case  in  which  the  pons  ia 
compressed,  some  cranial  nerves  are  usually  also  damu^ed. 

Peoonosis. — The  prognosis  in  ataxic  paraplegia  is  liimilarto  that  in 
the  spastic  form,  and  depends  on  similar  considerations,  which  need 
not  be  here  repeated. 

TfiEATMENT.— The  treatment  of  ataxic  paraplegia  is  the  same  as  that 
of  tbe  allied  diseast.^s,  and  especially  of  spastic  paraplegia,  to  the  account 
of  which  the  reader  is  referred. 


PELLAGRA. 


Pellagra  is  an  endemic  malady  which,  though  fortunately  unknown 
in  this  country,  deserves  mention  here  on  account  of  the  incidence  of 
its  effects  ou  the  spiual  cord.     Its  chief  anatomical  lesiuu  seems  to  be 

*  For  <onie  inslruclivtt  uol«ft  on  tlu^  jjuint  iu  dtuguosi^  sea  UrtiAcUfuUI,  '  Britio/ 
Jannary,  1838. 
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degenpratioQ  of  the  lateral  and  posterior  columns  of  the  cord, 
rresponding  closolj  to  that  of  ataxic  paraplegia,  and,  as  in  that 
e,  with  a  grt*ater  affection  of  the  lateral  than  of  the  poatorior 
umns.  It  differs,  however,  in  the  fact  that  some  atrophy  of  the 
i^e  nerve-celU  of  the  anterior  oornua  is  t'ommon.  and  also  in  the 
fttaucj  with  which  chronic  inflammation  of  the  pia  mater  is  met 
sometimes  aecompanied  by  the  formation  of  bony  plates  in  tbe 
chnoid. 

The  Cau8f.  of  the  disease  appt^ars  to  be  the  action,  on  the  elements 
tbe  spinal  cord,  of  au  organised  virus  (or  of  some  product  of 
)  which  is  taken  into  the  system  with  diseased  maize.  Tbe  virus 
been  thought  by  some  (as  Lombroso)  to  be  a  fungus  growing  in 
he  maize;  by  others  to  be  s]>ecific  micro-organisms  of  other  than 
kn^oid  nature,  present  in  the  maize,  which  develop  in  the  system 
pd  produce  there  the  toxic  agent  that  has  a  special  action  on  tbe 
lerre'elemeuts  (Belmondo). 

The  Symptoms  resemble  very  closely  those  of  ataxic  para[tlegia. 
Chere  is  weukness  in  the  legs,  with  increased  mrotutic  irritability 
toing  on  to  spasm;  unstea<1iuess  of  movement,  especially  in  the  early 
mges,  sometimes  accompanied  by  tremor.  Sensibility  may  be  normal, 
IT  tbe  perception  of  touch  or  pain  may  be  increased  or  lessoned. 
Selmondo,  from  an  important  series  of  investigations,*  has  arrived  at 
he  conclusion  that  the  symptoms  depend  on  a  primary  systemic 
legeoeration  of  the  nerve-elemeiits  of  the  pyramidal  tracts  and 
osterior  columns,  determined  by  the  influence  of  the  toxic  agent. 
!he  course  of  the  disease  is  chronic,  but  sometimes  an  intensely  acute 
mge  comes  on,  with  Brm[)tom9  of  spinal  meningitis,— a  condition  to 
bich  the  term  "  typhus  pellagrosua  "  has  been  applied.  After  death 
L  tliis  state  there  are  often  found  commencing  acute  myelitis,  in 
dOition  to  the  inflammation  of  the  membranes,  and  also  swelling  of 
be  intestinal  lymphatic  glands,  with  signs  of  enteritis, — indications 
i  an  acute  blood  state  which  justifies  the  view  that  the  affection  ia, 
■unarily.  a  toxaemic  malady. 


"HEREDITARY  ATAXY" 
(friedbbich's  disease,  hebedxta&t  ataxic  fabapleoia). 


I  Tbe  so-called  hereditary  ataxy  is  a  form  of  ataxy,  or  rather  of  ataxic 
laraplegia,  depending  on  combined  posterior  and  lateral  sclerosis, 
fbich  occurs  in  families,  and  differs  further  from  the  common  forms 
(f  tabes  and  of  ataxic  paraplegia  in  the  early  age  at  which  it  always 
SommenceB,  and  in  the  presence  of  certain  additional  symptoms.  It 
often  termed  "friedreich's  diH^ase,"  because  this  phyaicion  first 
•  *  Eev.  SporimeDt./  1S89-90,  xv  »nd  ivl. 
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dcBcribed  ihe  clj:ir;icteristic  features  of  the  malady  and  tlie  lesion 
tbu  posterior  coUituns.* 

The  depentlcnce  of  tbe  dieease  on  ft  coDgenital  tendencr  is  cl 
Bbown  by  its  iisuit!  oucurreucc  in  families.     But  direct  inberitance 
been  trared  in  onl}'  a  few  inalancoa.     In  one,  the  mother  of  the  famr: 
affected,  and  her  mother,  both  suffered  from  tho  disease.     Tbatt 
general  Deura[tjithic  inheritance  is  also  sometimes  effective  is  sho^      im 
by  cases  in  whiih  there  is  a  history  of  other  neurotic  diseases,  such  u 

insanity  or  epilepsy,  in  collaterals  or  ancestors.     Two  brothers  w ho 

Were  affected  bad  another  brother  epileptic,  and  a  sistt-r  suffered  fr^^sm 
relocated  attacks  of  chorea.     AU^dtolism  in  parents  has  been  supixf^aoed 
to  be  influential,  but  the  evidence  of  this  is  not  strong.     Consangui: 
of  parents  has  existed  in  some  instances,  and  has  doubtless  iaten^it    ^ 
the  morbid  tendency  in  these  cases. 

The  family  tendency  of  the  dibease  is  shown  by  tbe  affection,  in  m.  ^Dft 
instances,  of  brotbers  and  sisters.  Thus  sixty-five  case^  were  dis-^rri- 
buted  in  nineteen  families,  giving  an  average  of  latherniore  tb»Dttft.^vve 
to  each.  Tbe  iiuiuber  affected  in  one  generation  has  varied  from  fc-wo 
to  eight.  In  the  ease  in  whicb  the  mother  and  grandujother  8uffe»::^<'d, 
an  uncle  and  seven  children  were  also  affected,  making  ten  in  ^^diw 
family.  Few  isolated  cases  have  been  recorded,  but  they  certain  imly 
occur.  Probably  the  nature  of  tbe  iiffection  has  not  been  susprcrr  led 
on  account  of  the  isolation.  In  many  of  these  eases  (to  judge  from  inr 
own  observations)  this  feature  extends  beyond  the  disease  ;  th«  }nitB^<ut 
is  au  only  child,  or  the  only  one  of  the  sex  in  the  tamily.  Thus 
patient  was  the  only  daughter,  and  her  four  brothers  were  healthy"    - 

The  two  sexes  present  nearly  et^ual  liability;  males  slightly  ^r^' 
ponderate  (thirty-live  mules  to  thirty  females).     In  some  families 
two  sexes  have  suffered  equiUly,  but  in  others  the  disease  has  shui 
marked  tendency  to  affect  one  sex.     Thus  in  one  family  of  Dinet«=^^fl. 
tbe   two  males  suffereJ,   and   the  seventeen   females   escaped.  fn 

another  iuaiance,  recorded  by  Mueso,  a  brother  and  sister  (the  '^^^' 
spring  of  a  melaneholic  m^jther)  married  healthy  individuals;  "*fa« 
brother  bad  tliree  daughters  affecied  out  of  seven  living  children ;  j»"^ 
ot  the  sister's  children  thi*ee  sons  were  diseased.  A  curious  tact  is  t-liat 
three  of  the  brother's  and  four  of  the  sister's  children  were  liorn  d^-"^*^- 

The   Hge  at  which   tbe  first  symptoms  are   recognised  has  var"*®*^ 
between  two  and  tweuty-four  years.f    The  seventh  and  eighth  vep*^"*^ 

•  Ftu-<lreicU'B  first  nccount  wai  given  to  a  medUftl  aociety  in  1861,  Hnd  piibli***^* 
iu  •  VircLow'i  Arcliiv'  (Bd.  xxvi  mui  ixvii)  in  1803.     Further  ca««t  wrrc  publi^*^ 
by  liim  iu  lB7ti  (il>.,  Bd.  IxvLtt  aad  Ixx),  aud  ■  collection  of  57  caiei  is  gUcti  Uy      (-"* 
Ev«>relt  Smith, '  Uoston  Mt>d.  and  Surg.  Jourual,'  Oct.  16,  1885.   Set'  ml^  Ortucr 
'Umiu/  Jan..  18^8;  Dej^iine,  'Med.  Modtrne/  1S90.  No.  25,  aud  *  h»  Seu.  31^ 
1890^  SoM.  11,  12;  and  e^pcciully  !3oo,  *Th^»e  de  P:tria,'  1888  (who  has  colli*^ 
165  caapi — mnnj,  howeviT,  duuUful},  and  Liidaiue, '  Brain,*  1890.  pt.  Ui.  wlte^' 
full  bibtiogruphy  will  be  found. 

t  In  tha  fiimily  recorded  by  Ererett  Smith,  the  father  presented  tynptova*     ^ 
Ataxic  puinpUgia  at  tbe  age  of  aUty-six«  coming  on  griidually  aft«T  ho  uttiick    *^ 
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are  tliose  in  which  disease  moat  ofU*n  begins;  and  next  comes 

e  perioli  of  puljert^,  from  twelve  to  sixteen.     In  isolated  instances 

le  on»et  is  generally  later  than  ia   the  grouped  cases.     It  begins 

kiui^whnt  earlit-r  in  males  than  in  females,  and  often  commences  ahout 

L-  same  period  in  the  same  family. 

loimediate  causes  can  rarely  be  traced ;  preceding  acute  diseases 

ly  have  facilitated  the  onset,  but  can  scarcely  have  done  more. 

SrMPTO»s. — The  first  anJ  chief  umnifetilation  uf  the  disease  is  a 

adual  impairment  of  co-ordiuatioa,  first  in  the  legs  and  afterwards 

the  arms.      Initial  paius  scarcely  t^ver  occur.      The  ataxy  is  shu^'u 

f  unsteadiness  in  standing  and  walking;,  at  first  alight,  but  slowly 

^creasing,  until  the  feet  have  to  be  placed  wide  apart  in  gtaudmg.and 

patient  reels  in  walking  like  one  iiudur  the  iuflueuce  of  alcuhol. 

ILe  feet  are  not  often  raised  too  high,  unless  when  an  uuusually  lung 

tep  is  taken.     Closure  uf  the  eyes  causes  a  consideral'lt*  iui-rea^e  in 

e  unsteadiness  in  some  ca^es;  in  others  it  has  but  little  intluence. 

Lddren  often  first  show  the  affection  by  the  readiness  with  which 

ley  stumble  and  fall.     The  impairment  of  moveUR'nt  in  the  arms  is  of 

similar  character^  but  usually  conuueiK-e»  some  time  after  that  of  the 

fga.     There  is  irregularity  in  the  voluntary  movement  of  the  arms  and 

bgers.aud  the  ataxy  has  often  a  distinctly  jerky  character.     In  most 

Bes  the  power  of  the  muscles  ia  at  fir.st  unimpaired  ;  their  nutrition 

guod,  but  the  myotatie  irritability  is  Inst.     In  most  cases  the  knce- 

rrk  has  l>een  fuund  absent  as  soon  aa  the  patient  came  under  obser- 

Ition;  in  one  case  it  disappeared  after  the  other  symptoms  had  set 

in  another  it  was  normul  on  one  side,  absent  tm  the  other.     In 

sverul  there  has  beeu   no  change  long  after  all  the  other  charac* 

rristic  syniptoms  had  manifested  themselves^  very  rarely  it  haa  been 

Arrcased,  chiefly  in  untypical  cases. 

As  the  disease  progresses,  some  jerky  irregularity  develops  in  the 
ovemeutfl  of  the  neck  and  head,  so  that  the  heiid  presi-uts  slight 
[iBU-ady  movements,  sometimes  Like  an  irregular  tremor,  when  it  is 
ttpp«>ile<l  by  the  muscles.  Spcciih  is  also  impaired;  syllables  are 
ded,  and  there  may  he.  with  this,  an  occasional  hesitation.  There 
no  twitching  of  lips,  but  occasional  jerky  movements  have  been 
iDted  in  the  tuugue.  The  affection  of  speech  is  not  often  an  early 
fmptom.  It  may  not  be  noticed  until  three,  five,  or  ten  years  after 
e  onset  of  the  other  symptoms.  In  most  cased  (but  not  in  all)  there 
nystugmus  when  the  eyes  are  moved  laterally  or  upwards.  Some- 
imes  the  movement  is  slower  than  iu  most  forms  of  nystagmus,  and 
ift  rarely  present  when  the  eyes  are  at  rest,  directed  straight 
Drwaids.  This  symptom  may  come  on  after  those  in  the  limbs,  but 
reful  examination  will  often  reveal  it  in  the  early  stage.     Paralysis 

beumntisin  prcMlured  bj  expoiure  to  cold.      In  the  age  of  the  lafrerfr  this  esse 
tondi  hIodc  Su  the  history  of  the  diii'eie,  tind  ii  not  incluHed  in  the  figures  given. 

e  Ciise  iniiv  bo  h  lucre  oulncidence,  or  uiajr  show  that  a  Intcut  prcdia^udliou  may 

nist  through  life 
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of  the  ocular  muscles  is  very  rare  ;  in  one  case  there  was  strabisiui 
with  double  vision,*  and  t»Hgbt  diplopia  Bometimes  exists  for  a  timeBn( 
passea  away.    Optic  nerve  atrophy  never  occurs.    The  pupils  ;*re  usually 
normal,  but  several  cases  have  be*- n  recorded  in  which  there  Las 
loflfl  of  the  l^i^lit  reflex.     WheneTcr  this  conditiun  exists,  evident 
of  hereditary  syphilis  should  be  most  can-fully  sought  for,  as  it 
probable  that  many  of  the  cases  in  which  this  loss  was  met  with  w«i 
cases  of  true  tabes,  with  some  iiivolveoient  of  ibi;  lateral  column*,^ 
occurring  in  young  perauns.  and  should  not  be  clajssed  with  the  dii 
in  question. 

Sensory  symptoms  are  very  variable.     Lightning  pains  and  any^ 
severe  pains  are  extremely  rare,  though  in  one  or  two  re<ionle*l  in^ 
stances  they  have  been  severe ;  but  slij^ht  dull  or  rheumatoid  pains 
the  legs  are  not  unooiumoa      Sensibility  has  been  quite  normal 
many  cases  even  of  severe  degree ;  in  others  there  has  been  sligl 
anseatbesia  in  the  legs,  early  in  some  instances,  late  in  others.     lu  one 
case  there  was  delay  of  conduction,  such  as  is  met  with  in  taltes^lH 
rarely  sensibility  to  pain  and  temiterature  is  impaired.     The  sense  oifl 
posture  of  the  limbs  has  Ix^en  foimd  normal  in  several  cases  in  which 
it  bad  been  exiimined.     The  electro-sensibility  of  the  muBcles  is  said 
to  be  Bometimoe  lessened.     Increased  sensitiveness  to  pain  is  ocou 
sionally  met  with.     Relk'X  action  from  tbe  solo  is  usually  pros«-rredi 
but  may  be  Wt  when  there  is  aua>sthesia.     The  cremaster  reflex 
often  lost.     On  account  of  tbe  age  of  the  patients  little  is  known 
the   condition   of   sexual    power,    but   it   is   certainly  often    abgen 
Menstruation  usutilly  becomes  irregular  and  ceases.     The  aphincle 
as  a  rule,  are  unaffected.     Tbere  is  no  tendency  to  trophic  ohauges  ia 
the  skin  or  joints. 

Although  muscular  power  is  commonly  normal  at  first,  and  maybe 
norinul  even  wbeu  the  ataxy  is  considerable^  it  usually  becomes  impai 
as  the  disease  progresses,  and  sometimes  weakness  comes  on.  with 
ataxy,   at  the  onset  of   the  disease.     The  loss  of   power  is  alwa 
greatest  in  ihe  legs,  and  may  be  confined  to  them.     The  flexors  suffe 
more  than  the  extensors,  and  the  weakness  in  the  flexors  of  the  ank! 
may  permit  some  degree  of  talipes  to  occur.     The  loss  of  power  ma 
be  ultimately  great,  although  it  rarely  amounts  to  absolute  paralysis, 
Slight  wasting  of  the  muscles  may  occur  in  the  later  stages  of 
disease,  attended  with  only  trifling  depiession  of  the  electrical  con 
tractility ;  in  two  recorded  cases,  however,  a  brother  and  sister,  there 
was   great   atrophy   of    muscles   with  altered   electrical    reactions.f 
Lateral  curvature  of  the  spine,  afid  talipes  equinus  or  equino-varus 
of  the  feet,  are  common  as  later  results  of  the  muscular  weukoess^ 
developing  under  the  influence  of  posture;  and  contraction  of  tho 
fl.exors  of  the  knees  has  also  resulted. 

•  Charcot,  *  Prog.  MM.,'  1887.  No.  S8. 
t  D^j^rine,  *  U6d.  mod./  imiO,  No.  £6. 
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^H      ^Visceral  crises  do  not  occur.     Frequency  of  pulse  b&s  l>eeii  noted, 

^^ko^werer,  in  miiay  ciis-s.  aud  curious  vaso-motor  symptoms  (flusbiug, 

^^K-c3ema,  sweating,  pulynria.  aud   salivation)  were  present  in  one  of 

^B^sriedxx'ich's  cases.     There  is  no  mental  change  that  can  bp  regarded 

^H^  part  of  the  disease,  although  imbecility  has  co-existed  (Power).* 

^H^K^Tbe  isolated  cases  may  correspond  closely  to  the  type,  presenting 

'     tl»*  same  nystagmus,   weakness,  and   unsteadiness;    many  of  these 

i3^k-33e8,  however,  differ  somewhat,  although  sufHciently  characteristic 

I      B.v=a  their  main  features  to  justify  their  inclusion.     Speech  more  often 

b^e^-Apes.     I  have  ouce  met  with  a  con^'etiital  lisp.     In  some  the  sym- 

^H^^'^aisare  sli.b(ht.  aud  have  developed  Late.     A  difHcuIty  in  miL'turition 

'      xxaay  precede  other  symptoms.     There  are  also  cases,  sporadic  and 

^x^>ijped,  in  wbicb  coarse  tremor  is  conspicuous,  and  the  condition  might 

^>«  njgarded  as  one  of  simple  tremor,  were  it  not  for  the  presence  or 

<i*rTelopment  of  other  symptoms.     For  infttunco,  one  man  had  clipping 

speech  "all  his  life;"   lK!tween  forty  and  fifty,  diffi'.MiIty  in    writing 

*^me  on,  owing  to  a  peculiar  spasmodic  tremor  in  both  arms,  brought 

**>ialso  in  the  legs  by  exertion ;  at  fifty,  iinstejidiness  on  walking  was 

*^ded.     There  was  a  history  of  a  similar  affection  in  several  relutives. 

^K        The  rate  of  progress  of  the  malady  varies  much,  even  in  different 

^H  '^letnbers  of  the  same  family.     One,  in  whom  the  disease  commenced 

^m   '*st,  may  be  unable  to  walk  while  another  who  suffcrt**!  sooner  may 

^^  "6  Btill  in  tho  early  stage  of  tho  disease.     Now  aud  then  the  disease  is 

***tionfiry  for  many  years.     The  duration  of   the   malady  is  corre- 

^I'ondingly  variable.     It  is  always  long,  fvcn  more  than  thirty  years, 

^^^**d   in    many  instiincea  it  has   not  apparently  shortened   life.     On 

^^W>Q 'other  hand,  death  may  occur  at  the  end  of  ten  or  twelve  years. 

i^^^he  end  has  generally  come  frum  intercurrent  affections,  rarely  from 

^^bauslioD.     Acute  myelitis  has  also  <^iised  death  (Everett  Smith). 

Pathological  Anatomy — The  lesion  in  hereditary  ataxy  is  that 

M^t  ataxic  parajdegia  and  of  tabes  combined.  There  is  degeneration  in 
^^4*  lateral  column,  often  also  in  the  anterior  column,  such  as  occurs 
*^x  atjixic  paraplegia  ;  but  the  sclerosis  of  the  posterior  column  is  more 
^titense  thau  m  that  disease,  and  it  is  also  more  extensive,  especially  in 
^\xe  lumbar  region.  It  is  similar  to  tho  degeneration  of  tabes,  and 
^g-rees  with  this  also  in  that  the  posterior  nerve-roots  aro  usually 
Effected,  whereas  in  ataxic  paraplegia  they  almost  invariably  escape. 

The  distribution  of   the  lesions  shows  a  close  correspouduuce  in 
«lifferent  cases,  as  will  be  seen  by  a  comparison  of  the  figures  here 
iren,  which  are  from  three  different  cases  of  the  disease.     The  sclerosis 
Of   the  posterior  columns  may  be  complete  throughout  the  cord,  with 
t;he  exception  of  a  narrow  band  near  the  neck  of  the  cornu,  which 
%Jw&T8  remains  but  little  damaged.     In  tho  lumbar  region  itisusually 
Xntense  up  to  the  head  of  the  horn  and  the  ])osterior  surface  of  the 
oord  ;  occasionally,  however,  it  is  somewhat  less  intense  in  this  region 
•  An  ei«lient  NDnljiiiin  of  the  fjmptomit,  Ac./i»  g^ven  by  Crorjer  QrifBtb  ('Tnin». 
Coll.  Phys.  PhiludelphU,'  1888);  utxd  b>  Udiimo  ('  Brain/  IbOO,  pU  62). 
i  YOL.    I.  30 
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than  it  M  higher  np,  extending,  nevertheless,  iota  the  root-zone.  In 
the  cerviral  region  tUe  sclerosis  mav  also  bo  general,  or  it  niaj  be 
greatest  in  the  root  zone  and  in  the  poHtcrior  median  columns.  The 
cervical  root-zone  never  eacapes,  aa  it  often  does  in 
tabes. 

The  degeneration  of  the  lateral  columns  a1war< 
involves  tlie  pyramidal  tracts,  and  in  most  int^ense 
I  .  «h  if  position.  It  ia  not,  however,  limited  to  tnem. 
It  usualN  ciLtenda  outwards  to  the  periphery  of  the 
cord,  even  where  the  pyramidal  tract  does  not  reach 
tbe  surface,  ihu^  mvolviug  the  direct  cerebellar 
tract;  and  it  also  extends  forwards  nt  tbe  surface,  so 
as  to  coniititute  a  baud  of  annular  ucWosis,  which 
varies  in  thickness  in  different  parts  of  tbe  cord  und 
in  diiXorent  cases  (Figs  130.  132).  In  the  inner 
part  of  the  anterior  column  there  uiay  be  a  distinct 


Fio.  130.— HeroHi- 

tSTy  HlMxy;  dis- 
iribiition  of  "ie- 
f^nermlion  tii  tlie 
whilfl  ciilomns, 
IndicMted  by  tbe 
dottfd  fhiKlinK. 
(After  Fritid- 
reieb.) 


Flo.  131. — HweditJiry  ntnny  ;  spcti'^n  nf  Mpiitnl  cord 
At  Hrnt  bimhnp  iipgmetit.  Scleroai*  nf  the  whole  of 
the  poxtfrior  roliimni  except  a  tmrrow  inup  adja* 
cent  to  tliv  neck  of  tbe  born.  Lli'|;enenitiuu  itl<o 
of  tb*"  Ititeral  pyramidii)  tmctfl,  aii<l,  in  front  of 
thin,  aliglit  de(retiemtton  in  the  siiperflcinl  layer  of 
tbe  lateral  colnmn.  Adjacent  to  the  Qtit^-iinr 
median  fl-^iure  ibere  is  alw  a  »one  of  wliToiiii  of 
tbe  iinteri()ri>yr"ii>i*l>^l  tract,  wbieb  extends,  in  tin* 
cord,  itito  the  lumbar  region.* 


*  I  Bm  indebted  for  thi«  section  to  Dr.  Everett  Smith,  who  hnii  publUhed  (he  vavo 
in  tbe  '  tioitoD  Med.  and  StirK<  Joonul/Oct.  IS,  18S5.  The  pntient  vn*  one  of  thre« 
•iater*  affetted  with  the  ditease,  tbe  brothers  being  healthy.  The  father  tiiff*>r«^ 
from  ataxic  pttrnple^in  late  in  life,  ns  mentioned  on  p.  462.  In  the  cane  from  which 
the  drawing  ii  inxde,  the  inco-ordiontiun  begmt  in  tho  lef^a  at  the  age  of  nineteen, 
and  in  the  nnni  wou  afterwnrds,  and  wtt  quickly  followed  by  lou  of  power,  which 
gradually  inrreased  to  almott  univeraal  pHralyeii^  with  muncnlar  contractnre«  (talipes 
cquino-vami,  kc.)  and  contidernble  loss  of  aentHtion.  There  waa  nyatagma«,  affec- 
tion of  articalAtion,  and  aome  mental  dalncaa.     Death  occurred  at  thea(«  of  fortj. 
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f  degoneration  in  the 
n  of  the  anterior 
idfti  tract.  This  is 
1  Pig.  131,  in  which 
racl  eitenfis  iinuau- 
ir  in  the  cord,  and  ia 
tly  degenerated  in 
per  part  of  the  lum- 
Urj»eni»^ut.  Atrophy 
t  posterior  vesicular 
ft  biM  been  found 
lied  with  that  of  the 
cerebellar  tract, 
almormal     appear- 

faave  been  seen  ia 
rve-cella  of  the  ante- 
truua  in  some  casi's, 
^^  rule,  these  are 
H|ftnd  the  grey 
r^resents  no  other 
».  It  is  very  likoly, 
er»  that  future  obser- 
■  will  reveal  the  oo- 
,ce  of  changes  in  the 
celU  of  the  posterior 

such  as  are  met  wilh 
pa. 

pia  mater  over  the 
[or  columns  has  boon 
thieki'ued.     The  pos- 

nerve-roots  tisually 
t  some  degeneration 
it  fibres;  tliis  may  be 
I  (Fig.  133,  B),or  may 
it  to  total  dcstrui'tion 
fibres  (as  at  c).  The 
eral    nerves    in    the 

have    been      found 

16  general   shrinking 


Fro.   132.— ner*>dit«Ty  ntmy.     A,  ccrvJcnl ;    B, 

dursal;  C,  luinbar  tr^ioiiH  of  the  c<>ril.  'Die 
posttTtor  ooluiniii  arc  Bclcrcst^d  in  ttieir  whole 
extent,  except  iit  the  ricinitv  of  the  uuck  of 
tlie  horn  in  the  corvical  ftihi  Unnbar  rc^ioiii. 
the  drgi^nenttion  being  rather  tesi  iuteiiK«  in 
the  himbar  tbitn  in  the  other  partfi.  In  tbfl 
iintcri>-lHtt>r>«l  cuhtmnn  tliert;  is  itn  Hiinuliir  zooo 
of  »clcro*ii  iu  the  pfrijthery  of  the  cord,  widen* 
inf^  ID  the  n'poii  of  the  pyrami>lnl  tmct.  In 
front  of  thii  Irart  the  kou*-  i«  wide-t  in  the 
dnrtiil  rcf^ion.  and  triflinie  in  dfffree  in  the  lam- 
bar.     The  t^ey  matter  ii  but  liilltt  alTected.f 

r  the  iieoLinn«  frnm  which  the  drnwin;;  ia  made  I  am  indebted  to  Dr.  Pitt 
epnred  them)  and  the  lote  Dr.  Moxon,  under  whose  care  the  patient  died  In 
lospitsL  Tlie  cuae  (fuU  dctaili  of  which  will  be  found  in  a  recent  volume  of 
ijf'a  floapiul  Reports ')  ti  one  of  a  aeries  of  five  cams  (ftmr  brothers  and  a 
rhicb  i  reported  some  yean  «go  to  the  Cliuioal  Society  ('Ciio.  Boc.  Traas./ 

p,i). 


ydreich,    •  \1rchow'« 
id.  Ixx,  p.  14$. 


468 


SPINAL  COED. 


and  induration  of  tbe  pons  and  nie<^tilla  were  foond  bv  Friedroirh, 
i?ith  atropby  of  tbe  cflU  of  tbe  pout  pyramidal   nlicleua  and  aom« 

degeneration  of  tberr»- 
tiform  bodies,  but  uvne 
of  tbo  anterior  pvra- 
mida.  Corpora  amv- 
Licea  vrere  present  in 
tbe  bvpoglossai  nerves. 
Atropby  of  the  cere- 
bi-Uum  was  found  in 
one  case  j  tbe  cella  of 
PurkiAje  were  dimio* 
isbeil  in  numbers,  but 
fib  owed  no  si^n  of 
atrophy  or  degene- 
ration • 

Pat  HO  LOOT. — Tbe 
disease  apparently  oc- 
cupies a  clinical  and 
pathological  position 
between  the  combined 
sclerosis  described  as 
ataxic  paraplegia  and 
simple  tabes,  resem- 
bling the  former  in  the 
common  afFection  of  the 


Fto.  133. — HiTi'riUnry  ataxj;  dpeencmtinn  of  poste- 
rior ncrre-rootii  (from  thevnmecHRc  >ii  Vig.  124).  A, 
nnrmal  ant«rinr  root,  for  cnm]>ttrisnn.  B,  posterior 
mot,  partially  dey^cnerttted ;  a  few  normnl  nervp- 
fihrea  art*  <4>«ii,  hut  tiiOi>tortbe  apncos  wliich  iIiouUI 
ciintnin  nervt-fiUrcn  arc  pniply.  C,  pontt-rior  rnot, 
totally  de(fcnernte<I,  probably  by  a  more  acut«  pro- 
cess tban  that  of  it,  iiiiice  there  i*  floino  destruction 
of  the  ftcpta  and  increase  of  iimnrphous  connoctive 
tiHtie.  'the  profluctH  ordegt>npr»tioa  aro  rviid«red 
inviVihle  by  tlte  ntod^  of  preparntion.  (Coinpni-e  C 
with  the  niniilar  ehangen  in  a  totnlly  di^gcncrated 
periphLTal  nerve  shown  in  V'lg.  54,  B,  p.  132.) 


lateral  and  posterior 
columns,  and  the  (."onsequent  weakness  with  ataxy — resembling  it  alao 
in  the  imperfect  limitation  of  tbe  changes,  and  in  the  intensity  of  thc'se 
in  tbe  middle  of  the  posterior  columns  in  the  dorsal  region;  but  it 
differs  from  this,  and  resembles  tabes,  in  the  degree  of  affection  of  the 
posterior  ctilumns  in  the  lumbar  regions,  tbe  extension  in  alight 
dei;ree  into  tbe  root-zones,  uud  the  affection  of  the  posterior  roots; 
with  thofle  the  loss  of  the  knee-jerk  und  tbe  affection  of  sensation  are 
apparently  connected.  The  isolated  cases.  occ:iBional]y  met  with, 
present  the  same  combination  of  spinal  sytniitoms.  The  precise 
origin  of  the  affection  of  articulation  and  of  the  nystagmus  has  not 
yet  been  traced. 

The  age  at  wlitch  the  disease  commences,  long  before  the  period  at 
which  ordinary  dcgenorutions  occur,  and  its  family  grouping, 
suggest  that  its  ultiinat**  cause  is  a  congenital  tendency  of  develop- 
ment, by  which  the  :iffei:ted  elements  bave  a  briefer  period  of  vital 
endurance  tban  the  other  tissues  of  the  organism.  Mobius  baa 
suggested  that  there  is  an  actual  arrest  of  derelopment  of  these 
structures,  but  it  is  evident  that  their  development  suffices  for  perfect 
function  during  the  early  part  of  life,  and  that  tbeir  funutioual 
•  P.  Meti»l,  'Arch.  f.  Payeh.,'  Bd.  xiii,  H.  1,  p.  160. 
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^^pacitj  undergoes  subsequent  failure,  wbicb  can  only  be  dne  to  ft 
]-*roceBs  of  structural  change.  It  is  potiiiible  tliut  we  have  bere,  again. 
^  double  morbid  process,  and  tbat  a  tendency  to  early  degenenition  m 
■^he  ner?e-element8  is  associated  with  m  converse  teiidoucy  to  over- 

I^^^wth  of  tbe  interstitial  tissue,  auulo^'ous  to  tbat  wbicb  we  bare  in 
f^hff  muscles  in  Pseudo-hypertrophic  Paralysis  {q.  v,).  In  this  con- 
****Ction  it  is  important  to  note  that,  in  one  cose,  tbe  neuroglial  over- 
^tX>wtb  Bi^rgesled  u  pure  increase  of  the  normal  tissue,  rather  than  a 
^*«ult  of  intiamniatiun ;  and  the  peripheral  sensory  nerves,  although 
**^t  degenerated,  contained  a  considerable  number  of  embryonal 
^erve-fibres  in  the  fasciculi.*  Dcji-rine  would  regard  Ihe  neuroglial 
**»x?rease  as  tbe  sole  element  in  the  nn>rl)id  process ;  but  tbe  fact  last 
**lt*ntioned.  as  well  aa  the  pre{>onder]Lnt  affection  of  certain  tracts, 
•**akeB  it  improbable  that  this  exclusive  view  is  correct 

DiAONOSis. — In  most  cases  tbe  inco-ordination  is  sufficiently  pre- 
^otninaDt  to  suggest  tbat  the  diiiease  is  a  form  of  ataxy,  at)d  tbe 
Unsteadiness  of  the  bead,  the  affection  of  articulation,  thenystagmuB, 
^iid.  the  age  at  onset,  suffice  for  the  dislinctton  from  ordiniry  ta'bes.^ 
^C*he  coiumon  form  of  ataxic  paraplegia  bears  a  close  resemblance  to 
^liis  disease,  a  resemblance  tbat  is  more  than  suptrrticial.  altbougb  the 
Excessive  knee-jerk  and  foot-ctonus,  almost  always  present  in  ataxic 
;{>araplegia,  are  usually  absent  in  hereditary  ataxy;  much  spasm  is 
aJwaVH  absent,  and  nystagmus  is  common.  Tbe  difference  in  tbe  state 
cjf  tnyotatic  irritability  is,  as  we  have  seen,  not  absolute;  cases  of 
oombined  lateral  and  posterior  sclerosis  uccur,  of  tabetic  type,  in 
^vrhicb  the  kuec-jorU  is  lost,  and  in  at  least  one  case  of  hereditary 
^Jt&xy  the  knee-jerk  has  been  excessive.     The  age  of  onset  and  family 

Kiultjplicity  uuiy  decide  the  question,  but  the  isolated  cases,  which 
re  by  no  means  rare,  commencing  soon  after  puberty,  are  not  dis- 
t-iugnishable  from  the  beredit-iry  disease;  tboy  set-m  to  be  analogous  to 
"tbe  isolate*!  cases  of  jiseudo- by pt-rtrophic  paralysis.  A  greater  difficulty 
is  presented  by  cases  of  slight  tabes  in  children,  the  subjects  of 
inherited  sypbilia,  in  whom  it  is  not  uncommon  for  some  weakness  of 
tbe  legs  to  co-exist,  or  speech  to  be  disordered,  in  consequeuco  of  some 
«arly  lesion  of  the  brain.     The  loss  of  tbe  iris-retlex  should  snggest 

inherited  syphilis,  and  other  indications  of  this  will  often  decide  tbe 

i>ature  of  the  case. 

I  Disseminated  sclerosis  presents  inco-ordination,  nystagmus,  and 
impaired  articulatiou,  but  the  ataxy  of  tbe  arms  differs  in  the  wide 
range  and  violent  character  of  tbe  disurderiug  jerks  which  characterise 
this  disease ;  while  simple  unsteadiness  of  the  legs  is  very  rare,  and 
the  course  of  the  malady  is  more  rapid.  Tbe  affection  of  speech 
differs  from  that  of  hereditary  ataxy  in  being  simply  *'  staccato,"  with 
undue  sepamtion  of  sjrllables,  which  are  rarely  run  together.  The 
eases  &re  always  isolated. 
K  Cerebellar  tumour  and  hereditary  ataxy  can  hardly  be  confounded, 
^L  *  AuuUer,  'La  Semaiuc  Med.,'  ISi^O,  No.  32. 
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in  spite  of  the  fact  that  the  untf^teadiDcss  in  walking  is  very  simitar  in 
the  two  di&eaaea  ;  tbe  common  uffectiou  of  the  arDi:^  iu  the  one,  and 
the  conspicuous  hewl  sjpmptoms  (severe  pain,  optic  neuritis,  &c.)  of 
the  otber,  suffiuiently  dislingiUBh  tbein.  It  is  rerjr  common  for  tbe 
tremor  of  tbe  bead  to  be  at  tirst  uBcribed  to  mere  "  nervousness,"  and 
also  for  tbe  isolated  form,  iu  girls,  to  be  regarded  as  hysterical,  Tbe 
presence  of  n^btagmus  sbould  at  once  decide  the  question  ;  it  is 
absolute  proof  of  ilefiuite  disease. 

PaooNOsis. — Tbe  prognosis  iu  every  case  is  very  serious,  ^ince  tbe 
disease,  being  a  developmental  aCTectiuu,  is  usHeuLiiLlly  progressive  ;  but 
life  may  be  prolougeiJ  for  many  years,  and  in  slight  cases  tbe  malady 
may  interfere  coui)>urutiveIy  little  with  tbe  patient's  oeeuputiou. 
Thus  1  have  known  a  man,  with  very  marked  symptoms^  follow  his 
Imsini^as  as  a  tradesman  for  many  years.  The  only  guide  t^ 
individual  prognosis  is  the  observed  rate  of  progn^ss,  which  has  little 
relation  to  tbe  age  at  which  the  symptomH  commence. 

Treatment. — As  in  other  ditfeases  that  dei>eud  on  a  cong-eniuJ 
tendency,  treatment  is  almost  powerless.  The  moasurea  recommended 
for  ordinary  locomotor  ataxy  (apart  from  those  suggested  by  the 
special  symptoms  of  tabes)  are  those  most  suitable  to  tbe  hereditary 
form.  Arsenic,  phosphorus,  and  nitrate  of  silver  deserve  a  trial ;  now 
and  then  they  seem  to  cheiik  the  progress  of  the  disr^ase  for  a  longer 
or  shorter  time,  but  its  individual  tendency  determines  its  course^ 
almost  irrespective  of  treatment. 


SIMPLE  SENILE  PARAPLEGIA, 


This  name  seems  tbe  most  unobjectionable  for  a  condition,  somewhat 
rare,  which  Hi^pcars  hitherto  to  have  been  unrecognised.*  It  is  rou- 
tined to  late  life,  occurring  in  thosp  over  40,  and  e.-pecially  over  50.  Its 
cbaracteristic  is  simple  weakness  of  tbe  legs,  with  some  slowness  of 
movement,  but  without  wasting,  sensory  disturbance,  or  reflex  altera- 
tion. The  knee-jerk  is  nsrmal.  und  there  is  no  foot-clonus.  The 
malady  develops  very  gradually  und  is  slowly  progressive,  although  it 
seems  seldom  to  attain  Hoch  a  degree  as  to  prevent  standing.  The  con- 
dition of  the  legs  resembles  that  in  eiises  of  paralysis  agituns  withi^ut 
tremor,  in  which  the  malady  is  manifested  only  liy  weakness,  and  stiff 
slowness  of  movement  of  the  hmbs,  face,  and  trunk.  Cases  are  met 
with  in  which  the  condition  of  the  legs  above  described  is  associated 
with  slight  symptoms  in  the  arms  and  face,  such  as  characterise  th(*»e 
cases  of  paralysis  agitans.  This  senile  [»ara|degia  is  prolwibly  a  partial 
development  of  the  morbid  process  of  that  diseuse  ;  instead  of  being 
peneral,  it  is  limited  to  the  structures  for  the  legs.  If,  as  tbeconditiuu 
seems  to  suggest,  paralysis  agitana  depends  on  peculiar  changes  in  tho 
*  A  note  upon  it  bv  luyftvlf  Appeared  iu  tlto  '  Ceatnilbl.  f.  Nervetikr.,'  1800. 
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tiutrition  and  function  of  the  motor  cells  of  the  cortex  cerclm  (which 

in)[>jiir  the  power  and  filter  the  action  of  the  cells,  but  do  not  usually 

C^ton  to  such  destructive  alteration  as  entails  aecoudaryde^rneration 

*>f  the  pyramidal  fibres),  we  can  readily  conceive  that  such  a  process 

tear  be  sometimes  limited  to  the   leg-ct-ntres,  and  may  cause   tbe 

9*mptomB.     If  80,  tbe  malaJy  is  a  cerebral  and  not  a  spiual  one,  but 

<t  ifi  mentioned  here  on  account  of  its  paraplegic  features,  and  their 

blanoe  to  those  of  disease  of  the  spinal  cord.      Degenerative 

Dges  may,  however,  be  various  in  kind  and  degree,  especially  in 

«^te  life;  cases  <iccur.  similar  lo  these,  but  with  myotatic  excess  con- 

■i<H.'tiog  them  with  the  destructive  changes  of  lateral  sclei-osis,  while 

**tliers  present  such  symptoms  as  nystagmus  or  im|>eded  articulation — 

Evidence  that  the  altered  nutrition  is  wider  in  its  range. 


CHRONIC  SPINAL  MUSCULAR  ATROPHY 


C^BOORKSSIVK     MUHGULAU    ATttOPHT  ;    WABTINO     PiXBV  ;    AHYOTEOFBIO 
LATICBAL  aOLBBOaiS;  CBBONIO  POLIO-MTELITIS). 

The  disease  which  has  long  been  known  by  the  names  **  pTogressive 
^%iU8Cular  atrophy*'  and  "wasting  j>alsy"  is  characterised  by  slow 
"Waftting  of  the  muscles,  Itegiuuing  in  home  one  part,  and  usually 
spreading  and  increasing  until  it  is  wide  in  extent  and  extreme  iu 
degree.  The  changes  in  the  muscles  depend  on  changes  in  the  spinal 
Cord,  a  slow  degeneration  of  the  gatiglion-celU  of  the  anterior  coniua, 
accompanied  by  a  similar  degeneration  in  the  motor  nerve-fibres  which 
spring  from  the  cells.  With  thiw  d^^generatiou  of  the  cells  and  peri- 
pheral fibres  there  is  usually  also  associated  a  degeneration  of  tbe 
pvramidal  tracts  iu  the  cord,  sometimes,  at  least,  to  t>e  traced  up  to  the 
motor  cortex  of  the  brain. 

Chronic  muscular  atrophy  was  separated  from  primary  paralysis  by 
Sir  ChirlesBell.and  was  afterwarJs  described  mure  fully  by  Aran  and 
Cruvedbier.  Bell  and  Cniveilhier  regarded  it  aa  a  spinal  disease. 
Aran  (who  first  called  it  "progressive  muscular  atrophv  ")  thought 
that  it  was  primarily  a  disease  of  the  muscles,  a  view  tbat  was  alter- 
wards  hn-ld  by  Ducht-nne,  and  subsequently  also  by  Friedreich.  This 
opinion  was  stipplemenled  by  a  theory  tbat  the  wasting  was  due  to  a 
disturbance  of  the  sympathetic.  Lockhart  ClarLe  first  discovered  tho 
disease  of  the  grey  substance  of  the  8]tinal  cord,  and  Charcot  specially 
associated  the  atropby  with  the  wasting  of  the  ganglion-cells.  When 
the  uonslaucy  of  th*,'  spinal  lesion  was  demonstrated,  it  was  thought 
that  every  form  of  chronic  muscular  atrophy  was  of  sjiiual  origin  ;  but 
this  view  has  proved  erroneous,  and  it  has  been  sbown  that  there  are 
forms  of  muscular  atrophy  whieb  are  [>urely  local  and  idiopathic.  'Ihe 
morbid  process  is  uot  confinetl  to  the  .spinal  cord.  Atrophy  of  the 
Qervo  oclls  from  which  the  motor  bulbar  uerves  aiise  often  accompanies 
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that  of  the  spltial  cells,  and  '*  proj^rrossive  bulbar  paralysis  "  is  Ihra 
associated  with  "  jirogressive  muscular  atrophy:'*  it  of  ton  comes  on 
after  the  disease  has  existed  for  some  lime,  aud  ends  life  -,  occaaioDaUr 
it  initiates  the  mala^dy. 

Two  varieties  of  the  disease  bare  been  distinguished  by  Cbarrot, 
who  has  be*^D  followed  in  this  by  most  subsequent  writers.  In  the 
one  variety  the  disease  is  manifested  only  by  the  wasting  of  the  mus- 
cles; m  the  other  there  are,  in  parts  other  than  those  much  atroi»hieJ, 
the  iudieatious  of  degeneration  of  the  pyramidal  tracts  of  the  cord. 
In  the  latter  cases.  Charcot  regarded  the  degeneration  of  thepynnnidul 
tracts  ab  the  primary  lesion,  aud  the  afifection  of  the  eornua  as  sevOD- 
dary.  He  therefore  termed  the  cases  of  the  first  class  **  protopathic,** 
and  those  of  the  second  class  "  deuteiopathic,*'  and  gave  to  the  latter 
the  name  •'amyotrophic  lateral  scltroais.'*  In  Germany,  however,  and 
especially  by  Leydeu,  doubts  have  been  expressed  as  to  the  validity  of 
the  diatiiictinu  between  the  two  classes  of  cases,  and  as  to  the  sequence 
of  the  lesions  in  the  second  class.  These  doubts  are  not  without  foun- 
dation. The  subject  will  be  di8cusa(?d  when  the  pathology  of  the 
disease  is  considered,  and  reasons  will  then  be  given  for  the  course 
here  adopted  of  considering  the  two  varieties  together  as  easenti&lljr 
one  diseane. 

But  cases  are  also  met  with  (although  not  frequently)  that  present 
every  gradation  to  subacute  puho-myvlitis  in  one  direction,  and  perhaps 
also  to  polyneuritis  in  another.  Attempts  are  being  made  to  classify 
these,  but  types  may  be  multiplied  indefinitely  from  the  intermediate 
forrua,  uuJ  many  more  pathological  aud  clinical  ohservations  are  neces- 
sary before  a  useful  classification  of  the  cases  can  be  made.  In  the 
following  description  the  common  forms  are  chiefly  considered. 

Causes. — The  disease  is  more  freqiieut  in  males  than  iu  femalr-s,  the 
proportion  being  about  three  to  one.  It  is  chiefly  a  disease  of  adult 
life,  commencing  usually  between  twenty-five  and  forty- five.  I  have 
known  it  to  begin  at  fourteen  and  as  late  as  seventy,  and  a  case  is 
recorded  in  which  it  began  at  twelve  ;•  there  was  wasting  and  rigidity  ia 
the  limbs,  tongue,  lij'S,  and  lower  face.  But  most  ca&es  of  muscular 
atrophy  iu  early  life  are  iJiupatbic»  and  not  spinal.  Heredity  is  to  he 
traced  unly  iu  less  than  half  the  cases,  aud  generally  as  an  indirect 
neuropathic  disposition.  Karely  there  is  direct  inheritance  of  the 
disease.  Among  iustauces  that  I  have  met  with  are  a  lady  whose 
mother  died  from  a  similar  atrophy,  and  another  case  (from  which 
Fig.  135  is  taken)  iu  which  a  brother  hud  died  from  some  chrouic  disease 
of  the  cord,  attended  with  wastitig;  but  three  cases  with  butbar  symp. 
toms  have  been  recorded,  two  of  whom  were  cousins,  the  children  of  two 
sisteis  :  the  iliirtl,  who  had  had  syphilis,  was  a  cousin,  but  his  affection 
was  untypical. t  Direct  inheritance  seems  to  be  most  common  in  cases 
that  occur  late  in  life.     When  many  members  of  a  family  suffer  from 

•  H.  Bltjmpntlial,  "Inani?.  l)i»«.,"  'Near.  Ceut./  18S1.  p.  37G. 
t  '  Vircbow*!!  Archiv/  1889,  p.  116. 
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"TTingcular  atiopbj.  the  malady  is  nearly  always  idiopathic  and  not 
«I>iDttl.  The  affection  occurs  in  all  classes  of  society,  aud  it  is  doubt- 
^^1  whether  workers  with  the  muscles  furnish  a  larger  proportion  of 
"^lie  o&Res  than  can  bo  accounted  for  by  their  greater  exposure  to  certain 
^jfitiug  causes. 

Of  the»e  more  direct  causes  one  of  the  most  f  refluent  is  mental  distress 
[ftDxiety.  and  this  is  espeuially  met  with  in  females  and  in  late  life. 
'ere  frij^ht  has  been  thought  to  excite  it.     Anothor  cause  is  ex- 
iKtsuro  to  Wet  cold,  which  is  also  a  catist-  of  many  other  chronic  spinal 
^B£eB.     Sometimes  the  exposure  has  been  habitual ;  st)nielime8  a 
igle  exjfosurehas  br-en  effective,  and  some  neuralijic  pains,  indicative 
'f   the  delft-erious  influence  on  the  nervous   system,  have  followed 
*^e  exposure  and  connected  it  with   the   later  wasting.     The   pain 
^us   been  either  in  the  part  afterwards  wasted,  or  in  some  other, 
^ore  common,  seat  of  neuralgia.     Thus  one  patient,  after  remaining 
'*»    Wet  clotUes  for  twelve  hours,  suffieied  for  six  weelis  from  severe 
^^uralgia  in  the  left  side  of  the  face,  and  tben  the  muscles  of  the  left 
^boulder   began   to  waste.      Although   excessive   use  of   mdividuai 
^Xauscles  may  cause  them  to  waste,  it  is  doubtful  whether  this  iuflueDce 
T>Toduce8  general  muscular  atrophy.    Injury  to  the  cord,  such  as  results 
from  cuucusbion  of  the  tipiue,  is  a  rure  cause.     It  mure  uften  produces 
disseminated  myelitis,  which  may  be  manifested  by  muscuhir  wasting 
«^oxnbiaed  With  other  sji'mptoms.*     In  a  few  instances  I  bave  knon'n 
progressive  atrophy,  of  typical  characters,  to  slowly  follow  a  concussion, 
Ha  if  this  had  set  up  a  {^<*rvoision  of  the  nutrition  of  the  nerve-elements. 
SiUl  inure  rarely  a  fall,  injuring  one  limb,   has   Injen   followed   by 
tnuACUlar  atrophy  commencing  in  this  limb  and   becoming  general, 
Thas  a  woman  fell   downstairs,  and   pitched  on  ber  Uft  hand  and 
■vrrist;   she  had  pain  in  the  arm   for  a  long  time;  two  years  after 
the  fall  this  arm  began  to  waste,  and  the  atrophy  ultimately  became 
general.     The  relation  migtit  be  passed  as  an  accidental  coincidence, 
were  it  not  that  in  other  centra]  diseases — even,  for  instance,  in  para- 
lysis agit&us — tbe  Bym]>toms  may  commence  iu  au  injured  liuib.     In 
rare  oases,  the  diseuse  developSp  during  adult  life,  iu  a  subject  of  old 
infantile  pulsy  (polio-myelitis),  and  may  start  from  the  most  affected 
part  (see  p.  364 J. 

The  disease  sometimes  succeeds  syphilis,  and  no  other  cause  may 
be  traceable.  As  with  other  degenerative  disetises,  nn  interval  of 
years  ellipses  between  the  primary  disease  and  its  nervous  sequel, 
te  cases  that  I  have  seen  after  syphilis  have  been  lypieal  in  course, 
[and  evidently  degenerative  in  nutnre.  Tbat  syphilis  has  some  share 
the  causation  of  these  crises  is  probable  from  its  relation  to  other 
lisesseB,  such  as  tabes;  but  it  is  noteworthy  that  in  one  case  th6 
[irastiag  commenced  during,  aud  in  another  directly  after,  an  energetic 

*  lo  one  DDQttuI  caw  tbe  wasttni;  (oltimiitel^  gcneiml)  heg*n  in  thed«)t>id«« 
inonlh  ftfter  n  full,  which  prn<*i\btjr  frticturud  the  bam  of  the  skiiU  (MaDor«  'Alienist 
HaurologUt/  1886,  p.  430).  
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mercurial  course,     Tbia  relation  is  i 

a  product  of  the  syphilitic  virus,  and  not  to  tiieoiiganiaius  themselrea 
(st'e  Tabes).  Occasionally  Byphilis  and  a  neurotic  heredity  can  liolh 
bo  traced.  In  tho  oases  in  which  atrophy  has  followed  an  acuto 
Bpecifie  disease,  especially  measles,  and  has  be^un  in  early  life,  it  is 
probable  that  t)ie  malady  is  a  chronic  ncuriliti  and  not  the  oeutral 
affection  now  under  cousidoration.  Such  coses  are  known  as  of  the 
"  Peroneal  type,"  from  the  muscles  in  which  wastiog  is  first  obtrusive, 
and  arc  separately  descnbed  at  a  later  pu^e.  General  muscular 
atrojihy  may  result  from  lead  poisoning,  but  this  form  is  not,  as  a 
rule,  progressive  in  character  when  its  cause  has  ceased  to  act.  It 
resembles  (he  urdiuary  form  of  progressive  muscular  atrophy,  however, 
in  seat  and  features,  and  thus  differs  from  the  common  atrophic  pal«y 
of  the  exteutjors  that  is  produced  by  lead.  lu  many  cases  of  progres- 
sive muscular  atrophy  no  cause  for  the  disease  can  be  traced.  When 
obtrusive  symptoms  have  followed  some  adequate  cause,  it  is  not 
uncommon  for  this  to  have  been  preceded  by  slight  symptoms,  which 
show  that  the  malady  already  existed.  A  careful  inquiry  for  such 
symptoms  should  never  be  neglected. 

Symptoms. — The  de&niti)  symptoms  of  the  disease  are  often  preceded 
by  aching  pain  in  tbe  part  afterwards  wasted,  rarely  severe.  Sometimes 
there  is  such  pain  in  the  spiue  or  elsewhere,  especially,  as  already 
stated,  in  the  cases  that  are  due  to  exposure  to  cold.  Karely  some 
Benaaliou  other  thau  pain  precedes  the  local  symptoma.  Thus  in  oni^^H 
case  a  sense  of  coldness  precuiled  the  atrophy  in  each  hmb  that  waa^^l 
attacked.  We4Lkues8  and  wasting  usually  come  on  together,  but 
either  may  iirat  attract  the  attention  of  the  patient.  In  the  shoulder 
and  l>ack,  the  loss  of  power  is  usually  first  noticed,  and  iti  such 
covered  parts  the  wasting  may  become  considerable  before  it  is 
observed.  In  the  hand  tbe  wasting  is  often  first  noticed,  but  some- 
times it  in  the  impatrincut  of  some  delicate  action,  such  as  writing, 
that  draws  attention  to  the  part.  The  affected  muscles  lose  their 
proper  shape,  and  there  is  fhittening,  or  even  a  depression,  where  there 
should  be  a  proinineni^e.  If  a  patient  is  fat,  however,  the  wasting  may 
cause  at  first  very  slight  alteratiou  in  the  external  aspect. 

The  disease  commences  in  the  arm  in  nine  tenths  of  the  cases,  and 
as  frequently  in  one  arm  as  in  the  other.  It  begins  with  almost  equal 
frequency  in  the  band  and  in  the  shoulder  muscles.  From  the  part 
first  affected  the  disease  spreads  to  other  parts  of  the  same  limb. 
Before  it  has  attained  a  consideraiile  degree  in  one  limb,  it  usually 
shows  itself  in  the  corresponding  limb  on  the  other  side;  often  iu 
the  muscles  corresponding  to  those  in  which  it  commenced,  sometimes 
in  those  affected  secund  in  order  of  lime.  As  the  muscles  waste, 
paralysis  results  of  various  character  and  degree,  corresponding  to  the 
atrophy.  In  the  hand,  the  thenar  muscles  and  interossei  are  usually 
the  first  to  suffer.  The  thenar  eminence  Incomes  flattened,  and  the  base 
o£  the  first  metacarpal  bone  becomes  prominent.     Of  the  interossei. 
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"ttie  atrophj  of  the  abductor  iudiois  is  eapecially  conspicuous;  the 
uoruuil  proiaiucuce  gives  place  to  a  hollow  beside  the  iuetiicar|>al  b<>ue 
when  thu  ihumb  ia  abducted.  Depressions 
form  between  the  metacarpal  bouea  on  the 
back  of  the  hand,  and  also  between  the 
flexor  tendons  in  the  palui  in  ooiisfcjuence 
of  the  wasting  uf  the  lumbricalea.  TLe 
forearm  muscles  may  be  next  involved,  iho 
7  -: .  UfJ^a  flexors  usually  before  theextcnsurs;  and  with 

the  flexors  the  supinators  may  suffer,  or  they 
may  esca]>e  until  the  biceps  is  involved. 
Occasionally  the  disease  begins  in  the  fore- 
arm, aud   then   especially    in   the  extensor 


■  JTio.    134.  — ProgTPMlve 

I  muKCiilnr          nti  opiiy. 

^^^^  WiiAiing  of  the  niu«- 

^^^V  elet  of  llie  buck  nnd 

^^^H  aims;  in  the  forraria 

^^^K  iMrceiy  any  uiu'cular 

^^^V  tiiwae   cvn    bi*    rt^ctfg- 

^^^H  ni«(^,  aud  iu  the  hntid 

^^^H  sll  th«  iDusciilar  pro* 

^^^K  miiitDCfi     have     vno- 

^^^V  iiilii'd.    (Drawn  hy  Dr. 

^^B  H.  K.  SiH'ucer.) 


Fia.135. — PmgroiwivemnflcQUrRt''ophy. 
Wanting'  of  right  triii'exiua  conipl*>t« 
(the  rhoinboida  reniainintr))  of  the  l*>ft 
trapfziua  pnrtial.  On  each  side  the 
tipper  part  of  the  trapeKiiii  in  wasted, 
und  the  I'outour  of  the  neck  ii  lor- 
reftpontlin^ly  rlmn^ed.  Both  ilt'ltoida 
nru  hIso  atrophied.  (Drtiwu  by  Dr. 
Speucer.) 


tniis'-les  of  the  fingers,  sometimes  iu  those  of  the  thumb,  especially  of 
lU  phalanges.  The  several  parta  of  the  long  finger  muHcles  may  suffer 
unequally  ;  the  ulnar  eilensors  usually  suffer  most.  Of  the  shoulder 
amcJeB,  the  deltoid  is  generally  the  first  to  manifest  the  disease,  and 
in  some  cases  which  begin  iu  the  baud  the  deltoid  suffers  before  the 
forearm  muscles.  The  rounded  contour  of  the  shoulder  becomes 
changed  (Figs,  7,  1-H,  135),  aud  the  head  of  the  humerus  can  be 
recoguised  beneath  the  acromion.     It  is  not  rare  for  part  of  the  del- 


SPINAL  OORD. 


told  to  Buffer  aud  part  escape:  we  have  seen  (p.  30)   tliat  the  sett 


and 


portiuus  have  dillereat  f  uuctious  aud  a«80uiatiODB. 
inrolvea  ^  relatioa  to  separate  groups  of  Derve-celLs.     The  wasting'  vr- 
the  dtiltoid  is  soon  followed  hy  tUat  of  the  other  uiu^eles  of  the  uppe 
arm  and  of  the  scapula.     The  triceps  usuulij  ftTiffers   less  and  lai 
than  the  biceps,  bnt  sometimes  the  reverse  is  the  case.     The  sup 
and  iufra*8piiiati  are  often  affected  with  the  deltoid.     In  excoptioi 
instances  the  deltoid  or  Land  muscles  escape,  aud  there  are 
(perhaps  a    special    grunj))    iu  which  the  upj>fr  arm   and   shouh 
muscles  waste  even  to  an  extreme  degree,  and  the  forearm  and  hi 
muscles  escape  entirelj. 

In  most  cas^i  the  wasting  early  involves  the  muscles  of  the 
and  it  somctimeti  Ijc^^iiiH  iu  them.     The  middle  and  lower  parts  of  tfj^ 
trapezius  usually  suSer  first ;  the  rbotuboids  aud  erectors  of  the  sptne 
at  a  lat^r  dato.     The  affeutiua  of  the  trapezius  is  readily  rei-ogiuseii 
if  the  patient  tries  to  put  the  shoulder  bai^k  (Fig.  135).     The  highest 
part  of  the  trapezius  presents  a  remarkable  indisposition  to  atrophr; 
it  often  remains  intact  to  the  last,  aud  then   may  contrast  with  tbe 
wasting  below  it,  standing  out  on  each  side,  like  a  cord  passing  fr^nn 
the  occiput  to    the  shoulder.     Ueuce   Pucheuue   termed   this   ptrt 
the  uliimum  moriena.     I  have,  however,  seen  several  otherwise  typiol 
cases  (beginning  either  in  the  deltoids  or  in  the  bauds)  in  which  tlte 
highest  parts  of  the  trapezii  suffered  before  the  middle  parts.    Tbe 
levator  auguli  scapulss  also  goueraUy  escapes,  even  when  all  the  mus- 
cles about  it  are  wasted.     The  scrratus,  tatissimus,  and  (>ector&lii 
major  are  usually  affected  later.     They  may  escape  wholly  or  inp&rt; 

isolated  bundles  of  tbe 
pectoiulis  may  waste,  tbe 
Intervening  parts  efcip' 
ing.  or  either  the  u|jp« 
or  lower  |>art  of  tbe 
muscle  may  atropl>f] 
alone.  AccorJiug  to  ti 
affection  of  the  mu»oh 
that  are  attached  to  tbol 
scapula,  the  position 
the  bone  changes,  aod 
becomes  roLtt.ed  undef^ 
the  influence  of  tbe 
muscles  that  are  uoAf- 
fected  and  unop 
(Fig.    7,    p.    28).    Tl 


Fio.  136. — Pro(frr*«ire  Tn<n«'*ii1mr  atrophy.  Wenk- 
tifB*  nf  the  mu8flt>8  of  the  neck.  A,  httbi^unl 
p  isture  of  tite  head  inclined  biLeltnanU.  H,  posi- 
tion inro  wbii'li  it  tnllii  if  the  patient  utti^mpts  to 
keep  it  in  the  normal  balunce,  (Diawa  by  Dr. 
Spt-ncer.) 

muMcles   that   extend    the   he;id    on   the  spine  often  suffer  m  cot 
siderable   degree,   and    from    this   there    results   a  difficulty  m  tl 
carriage  of   the   ht^ad    (Fig.  13G).     It   is    habitually  inclined  hsok* 
wards,    BO  as   to  balance   it  en  tlio  spine  with   l»ut  little  muscular' 
exertion}  if  moved  forwards,  it  falls  so  that  the  chin  touches 
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pleat  It  can  be  brongLt  back  into  its  former  position  only  with  diffi- 
csolly ;  tbe  patient  bus  to  incline  the  trunk  buckwnnls,  so  as  to  bring 
Lhe  ht-a^i  n»^arly  into  tbe  vortical  position,  aiul  thon,  with  a  sudden 
contraction  of  the  ^tfrno-mastoida,  and  a  jerk,  the  bead  goes  back  int-o 

Kfonner  [mature.  The  increased  innervation  of  the  weak  extensors 
Ihe  head  ofte'i  causes  a  synergic  over-action  of  the  frontalis  muscles, 
ich  are  normally  associated  with  tbe  extensors  (so  that  the  eye- 
I  Xthiws  are  raised  wben  the  bead  is  put  back  to  look  upwards).  The 
^B|  at  the  back  of  tbe  neck  lies  in  trunsvcme  folds  when  the  neck  Is 
^Hmded.  The  patient  may  be  unable,  when  lying  in  bed,  to  move  tbe 
^Hd  from  side  to  side.  The  sierno-mastoids  ulso  are  often  wasted  ; 
^Her  the  sternal  or  clavicular  part  may  be  most  affected.  In  striking 
^Htrast  to  the  gencr-al  wasting  of  tbe  ne^k  is  the  condition  of  tbe 
P^trsma  myoides,  which  always  eKca[ies,  and  may  become  h^pertro- 
jflipd  iu  a  vain  attempt  at  com[iens!iti<m. 

^^Ite  musclfs  of  res|jiratioa  suSt^r  in  the  majority  of  cases,  and  their 
"''Opairmeut  constitutes  a  grave  source  of  danger  to  life.  Tbe  inter- 
^staU  rarely  escape  altogether ;  tbe  diaphiiigm  is  involved  in  many 
•^Mes^  and  respiration  is  then  carried  on  by  the  intercostals  and 
•ipenor  thoracin  muscles.  On  the  other  h;md,  the  intercostals  may 
buffer  much  and  the  diapbmgm  n^maiu  free;  respiration  is  then 
pHirely  abdominal,  and  the  waits  of  tbe  thorax  may  be  almost  motionless 

Kieathing,  or  there  mny  be  merely  a  slight  movement  of  elevation  of 
ipper  ribs.  The  cheat  becomes  fliittenj^-d  in  front,  and  narrow  from 
re  back^  from  the  influence  of  atmospheric  pressure  on  the  ribs, 
^Mppoaed  by  the  intercostals.  Either  the  upjier  or  lower  intercostals 
^■r  suffer  most.  When  the  diaphragm  is  paralysed,  the  upper  chest 
IRbcles  often  sufTer  more  than  the  lower,  and  a  comi^ensatory  increased 
ksovement  of  the  lower  ribs  carries  forward  the  abdoniiual  wall,  and 
%aT  suggest  that  the  diaphragm  is  acting  when  it  is  not.  A.  careful 
^uuxiiDalioti  will  always  prevent  the  error.  Tbe  muscles  of  the  abdo- 
tsinAl  wall  occasionally  waste,  but  far  less  frequently  than  those  of 
Lhe  thorax. 

Wasting  in  the  legs  is  much  less  common  than  in  the  arms,  and  if 
U  occurs  ia  usually  slighter  in  degree  ;  but  occasionally  the  disfase  first 
Knanifests  ilaelf  in  the  legs,  and  is  more  intense  in  them  than  elsewhere. 
irb«  glutei,  extensors  of  the  knee,  and  the  muscles  in  the  front  and 
on  the  outer  side  of  the  lower  leg,  are  those  that  are  most  affected. 
'^e  shall  presently  see,  however,  that  th*'  legs  are  often  paralysed 
■^vhen  they  aro  not  wasted,  and  sometimes  they  are  the  seat  of  wasting 
"which  differs  in  certaiu  features  from  that  which  is  the  B[>ecial 
characteristic  of  the  disease. 

^Khe  face  almost  always  escapes  tbe  general  atrophy,  and  its  normal 

l^pearance  may  present  a  striking  contrast  to  the  rest  of  tbe  body. 

In  many  cases,  however,  the  lips  are  paralysed  ks  part  of  tbe  bulbar 

p&lsy  that  so  often  accompanies  tbe  spinal  disease.     A  remiirkablo 

vase  in  which  the  face  shared  tbe  atrophy  of  the  limbs,  and  the  tongue 
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escaped,  has  been  recorded  by  Laugor  ;•  on  the  other  band,  the  toniif^^, 
has  beeo  the  first  part  to  suffer,  the  arms  being  affected  a  moi^M 
later,  t  ^| 

As  the  wasting  projfressea,  the  appearance  of  the  parts  in  irhJrh  ff 
is  most  advanced  becomes  extremely  changed.     All  trace  of  mimcJ^ 
may  disappear  from    jtarts  of  limbs  or  even  from  an  entire  \ijab 
(Fig.  134)  ;  and  there  is  usmilly  a  wasting  of  the  adi{>09e  tissue  as  »d/ 
as  of  the  muscle,  so  ih.tt  the  bone  seems  to  be  covered  only  by  fatat 
and  skin.     The  transverse  processes  of  the  vt-rtebrae  niav  hv  fell 
the  hollow    Lteside  the  npine,  and   the  bony  prominences  about 
Bhoul<ier  may  be  almost  as  conspicuous  as  in  a  skeleton,  so 
beuealh  the  acromion  there  may  be  a  groove,  into  which  the  flw 
can  be  |(lacod,  in  eouscqueucc  of  the  desceut  of  th«:?  head  of  the  bumi-'ius 
from    the   glenoid    cavity.      The   unetpial   affection   of   autntrunivtic 
muscles  leuds  to  various  contractions  and  deformities.     In  the  luud, 
ospecially.  distortion  is  apt  to  occur ;  from  preponderant  paral; 
the  interossei  and  contraction  of  the  long  flexor  and  extensor  munH 
the  *•  claw-like  hand"  develops  in  extreme  decrree  (Figs.  19  and 
p  36).     If  all  the  muscles  of  a  part  are  equally  and  simulUneoail] 
affected,  no  deformity  results  uuless  an  unsupported  part  yielili  1^ 
the  influence  of  gravitation  (Fig.  184).      Lordosis  is  very  comtDOO 
in  cases  in  which  the  ti'unk  and  hip  muscles  are  involved.     It  Is  of 
the  indirect  result  of  the  weakness  of  the  extensors  of  the  hip-joi 
in  consequence  of  which  the  pelvis  is  unduly  inclined  forwardii.  u 
carries  with  it  the  lower  lumbar  vertebriE  ;  the  upper  part  of  ihetrunt 
has  then  to  be  inclined  backwards,  to  bring  the  centre  of  gnivitr  ow 
the  base  of  support ;  it  disappears  when  the  patientsits.  and  the  jrln*. 
resting  on  the  ischial  tuberosities,  is  no  longer  inclined.     Thiswti 
the  case,  for  example,   in  a  woman   with   extreme   lordosis  f 
progressive  mu«culir  atrophy,  in  whom,  when  standing,  a  plmiil»-liflc 
from  tbe  seventh  cervical  spine  fell  three  inches  from  the  SiK-nimenJ 
an  inch  and  a  half  from  the  buttock.     Sitting,  her  spine  w«a  perf'^th 
straight. 

The  electricil  irritability  of  the  waste!  muscles  presents  ch*ng» 
which  va'*y  in  character  in  different  cases.     When  tlie  wasting  Mh 
slow,  there  ie  usually  a  diminution  in  both  faradic  and  voltaic  trfl^| 
tability,  similar  in  character  to  eai?h  current.     Tb«  irritability  f*tli 
with  the  mitscular  nutrition,  and  when  the  wasting  is  great  onlT 
■light  contniction   can    be   obtained,   even   with   a  strong    cun^: 
Whi'n  the  wasting  is  extreme,  irritability   at   last  becomes  extii: 
but  the  voltaic  irritability  of  the  muscular  fibres  persists  long 
the  faradic  irritability  baa  disappearrd.     It  may  be  normal  iu  de^ 
or    lowered,  but   is    seldom   increasi'd  in  such   cases.     The  qi: 
of  the  vuIUiic  irritability  may  also  lie  normal,  but  sometimes  Ai 
(anodal  closure  contraction)  occurs  as  readily,  or  more  readily 

•  Vicnnn  Medicnl  Society.  Mnrch  17th,  189S. 

t  BirauU,  *  JcHirnnl  of  XtTv.  had  Ment.  Dis^'  1887,  xtv.  p,  £fi(l 
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KCC.  Tetauic  contraction  during  the  passage  of  the  current  is  pro- 
duced with  undue  readioesa  compared  with  the  closure  contractions, 
Aud  o|>euing  coutractions  are  often  caused  by  currents  but  little 
itrunL^er  than  those  that  cause  closure  contractions.  Thus  there  umy 
he  the  qualitative  change  o£  Ihe  reaction  of  degeneration  without  the 
Tultaic  iuureuse  (see  p.  56).  When  there  is  the  rapid  and  considerable 
/>»ralj»is  described  on  p.  483,  either  at  the  onset  or  during  the  coursjc 
uf  the  disease,  the  palsy  being  followed  by  ra|*i'l  wasting,  there  may 
tw  quiek  extinction  of  farudic  with  actual  exaltation  of  voltaic  irrita- 
^litjr,  and  the  reaction  of  degeneration  may  be  present  in  all  its 
iharac  tens  ties.  Beiween  these  forms  every  intermediate  condition 
n»y  be  met  with,  including  the  mixed  reaction  described  on  p  26. 
^The  mechanical  irritability  of  the  muscles  ia  considerably  incrrased  ; 
^Hkp  causes  a  local  contraction  of  the  fibres  struck  Mott-over, 
^Sbtaneous  flickering  contractions  of  part^  of  the  muscles  are  very 
otnninn,  now  of  one  bundle,  now  of  another,  conspicuous  to  the  eye, 
iltLough  scarcely  felt  by  the  patient.  This  **  filirillation,"  as  it  is 
eriued,  is  so  frequent  as  to  be  characteristic,  but  it  is  not  invariable. 
lor  is  it  confined  to  this  disease.  It  may  sometiu)Os  be  observed  in 
nuscles  that  are  not  yet  inrnded  by  the  wasting,  but  where  it  is 
^eerved  tUrophy  usually  follows. 

^■l  the  jmrts  affected  hy  the  chanicteristic  wasting,  all  reflex  action  is 
Bnisfaed,  clearly  in  consequence  of  the  damage  to  the  motor  part  of 
Elie  reflex  arc  ;  the  afferent  portion  of  the  are  is  unaffected,  for,  as  we 
ibali  see,  there  is  no  loss  of  sensation.  The  myotatic  irritiibilily 
t"  tendon-reflex  action")  is  also  lost,  and  lost  eiirly.  Tbe  knee-jerk» 
Tor  instance,  disappears  as  soon  as  there  is  even  a  slight  diminution  in 
the  bulk  of  the  thigh  muscles,  in  cases  in  which  the  legs  are  the  seat 
of  primary  wosiiug.  The  muscles  are  flaccid  and  toneless — a  condition 
that  may  be  conveniently  termed  *'  atonic-  atrophy.*'  To  this  common 
rule,  however,  exceptions  are  Bometimes  met  with ;  there  may  be  from 
tbe  first  rigidity  of  the  affected  muscles.     When  this  is  the  case,  the 

King  diK'B  not  go  on  to  the  entire  destruction  of  the  muscle;  it  is 
I  trifling,  but  may  be  considerable.  With  this  rigidity  there  is  a 
ppe-servation  of  myotatic  irritability.  We  may  term  this,  "tonic 
yyophy."  It  is  generally  associated  with  spastic  paralvsis,  without 
Hlting,  in  some  other  part.  For  instance,  in  one  case  the  forearms 
and  hands  were  the  seat  of  tliis  tonic  atrophy,  and  in  tbe  legs  there 
nas  simple  spastic  paraplegia.  We  shall  presently  consider  the 
jMLtliology  of  this  condition.* 
Beasorj  symptoms  aro  usually  slight  and  always  subordinate.     Thcj 


■  It  atiould  be  noted,  however,  that,  in  the  muoclei  that  are  the  leat  of  toneUfs 
watting^,  whon  the  atrophy  has  attnined  ma  extn'rct;  deg^reo,  iliglit  ligi'lity  mty 
develop*  Nccompsnicd  by  coustdernble  tenderueas  of  tht?  muscle.  It  la  pruhable  thnt 
IClii^  rigidity  ii  idiopathic,  and  due  to  the  atrnctural  clmnf^ca  in  the  miifclea  prt^t-nllj 
to  be  dc«!ril>ed.     Tlits  condiiioo,  which  ihoutd  be  distinguiihed  froio  tbe  Initial 

[iditjTt  i>  rare:  (he  early  relttXotloD  U  aiuslly  maiDtaioed  (o  tbe  last* 
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are  confined  to  pain,  usually  dull  and  rheumatoid  in  cbaracter,  feIU« 
chiftiy  in  the  limbs  in  which  the  malady  is  most  active.  Such  paio^ 
are  common  at  the  onset,  as  we  have  already  8e*.*n,  and  they  uiaytt'cui 
from  time  to  time  during  the  course  of  the  disease,  St)melime»  vagi 
feelings  of  "  numbness  "  or  "  deadness"  are  complained  of,  but  cul 
neoQs  sensibility  is  never  impaired.  (When  ansesthesia  accompiLn] 
muscular  wasting,  both  symptoms  are  due  either  to  chronic  meuiiit;iu 
daiDH^ing  the  nerve-roots,  or  to  dis8>^minated  fonvl  myelitis  or  multiji^^ 
neuritis.)  Nor  do  the  muscles  lose  such  sensibility  as  they  noriuair^ 
possess.  Perception  of  posture  |>erbists.  and  the  muscles  atv  not  oi^}. 
sensitive  to  pressure,  but  are  often  more  sensitive  than  ia  health  bc^-^ 
to  pressure  and  to  extensioD. 

When  the  arms  are  the  seat  of  such  atrophy  as  has  been  de^cril 
the  legs,  if  not  also  wasted,  may  be  normal,  or  they  may  be  sli^'bl 
affected,  the  thighs  thin,  and  the  knee-jerks  lost.     Often  they  are 
seat  of  gradu;il  loss  of  power  without  wasting,  and  with  an  increase 
myoUtic  irritaV»iIity.     The  knee-jerk  is  excessive  ;  a  clonus  am  remiiTj 
be  obtained,  and  the  reflex  over-action  of  the  muscles  may  incredw 
actual  rigidity  and  spasm,  so  that  there  is  the  condition  of  sfAffti 
paraplegia  described  in  a  [>recod!ng  chapter.     It  is  rare,  however,  i<x\ 
the  spasm  to  reach  the  higher  (h'gree  of  intensity,  and  for  the  niiis**!^' 
to  present  the  massive  firiiiness  that  characterises  the  simple  form  of 
spastic  piiraplegia.     On  the  other  hand,  there  is  often  8omediininut4oaJ 
in  the  size  of  the  miisclea,  and  thus  wc  have  a  gi'adation  to  the  condir] 
tion  of  tonic  atrophy  just  described.     In  this  condition,  moreover,  iher 
is  usually  only  a  niodniale  diniiinition  in  rieclrical  excitability,  whici 
does  not  go  on  1o  extinction.     The  one  rnnditinn  does  not  seem  ioptn 
into  the  other;  the  state  of  ligidity  and  myotatic  excess  does  notgitfl, 
place  to  muscular  relaxation  ;  atonic  atrophy  does  not  succeod  lli 
tonic  wasting.     In  very  rare  cases,  of  which  I  have  seen  a  few  iuatanref.^ 
there  is  a  eituilar  condition  in  the  liands  when  the  shoulders  an?  i! 
seatof  simple  atonic  atrophy.    The  forearms  are  then  rigid.  mo«ler»tfl; 
wasted,  with  myotatic  excess,  while  the  muscles  of  the  shoiiMen  «*J 
extremely  wasted  and  absolutely  fl^iccid.     In  still  more  rare  cisei 
whole  arms  are  thus  affected,  are  thin  and  rigid,  and  in  no  part  il 
there  atonic  atrophy.     In  one  remarkable  case  of  this  character,  ihej 
muscles  of  the  trunk  particiftated  in  the  spasm  j  after  coughing 
vawniugr  respiration  would  be  chei'ked  for  a  few  seconds  by  geo* 
sptism,  and  wh<^uever  ihe  patient  was  raised  from  the  bed,  the  arai* 
logs,  back,  and  neck  hecame  sti^  in  tetanoid  rigidity,  the  head  biiuf 
bent  backwards. 

The  combinations  of  the  ordinary  atonic  wasting  and  loss  of  power, 
without  wasting  and  with  increased  myotatic  irritability,  are  exwel- 
ingly  uumerous  and  variable  The  n)ost  frequent,  aa  alreiidy  staleil^ 
is  flaccid  atrophy  ia  the  arms  and  spastic  paralysis  iu  the  legs;  bul 
have  twice  seen  atonic  atrophy  Ijelow  the  knees,  with  wenk  M 
well-nourished  thigh   muscles   and  much   incrrased   kuee-jerk.    Ti« 
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vanaWe  comVmatioa  of  tliese  conditions  gives  rise  to  differencea  that 
more  apparent  tbau  real,  and  ma_v  easily  be  allowed  undue  weigLt 
cla8«ificulion. 

extreme  emaciation  of  the  most  affected  parts  shows  that  the 
ti&sue  wastes  as  well  as  the  intiscleft.  The  atrophied  limbs  are 
luallv  cold,  and  maybe  livid  or  pule,  but  there  i8  no  tendency  to  acute 
•motor  disturbiincj^  in  the  ordinary  form  of  Ihe  disetiae.  I  have 
koown  the  skin  of  the  face  to  become  thin  and  smooth,  so  that',  in  one 
instance,  the  dark  iris  could  be  seen  through  the  closed  eyelids,  but 
attch  a  tbange  is  quite  exceptional.  In  another  patient  there  was  a 
■Bry  remarkable  form  of  local  alrof)hy.  Certain  areae  of  muscles 
^Ijderwent  wasting,  the  rest  being  normal;  the  affect ii>D  commenoed 
^y  a  livid  di:iColoratton  of  the  sUiii.and  the  wasting  seemed  to  involve 

Ke  skiu.  subcutaneous  tissue,  and  muscle,  caviKin^  local  deprea^iiona. 
tiistderable  truota  of  the  trapezii  were  thus  affected,  and  smaller 
Bpota  in  the  arms  and  legs.  Tbe  j>atieat  was  a  single  woman  of 
lirty-iive.  and  the  diyfuse,  which  did  not  show  a  strongly  pro- 
?s«ive  tendency,  is  probably  a  special  affection,  perhaj)8  of  local 
tnre. 

The  functions  of  the  sympathetic  are  not,  as  a  rule,  deranged.  Dila- 
tion or  contraction  of  one  pupil  lias  l>een  frequently  ob.serre<l,  chiefly 
in  association  with  atrophy  of  the  muscles  that  are  supplied  from  the 
i>wer  part  of  the  cerviail  rc;;ion  ;  and  it  no  doubt  dep*.»nila  on  the  dis- 
le  of  the  spiual  cord,  and  not  of  the  sympathetic  itself.  Tbe  reflex 
ion  of  the  iris  is   usnaUy  normal,  and  optic  nerve  atrophy  never 


irs. 


Kyst4igmUH  18  present  in  rare  cases. 


The  vjswral  functions  are  usually  little  di8tiirl>ed.     Sexual  poweris 
fteo  lost     The  sphincters  raruly  suffer,  even  when  the  wasting  ia 
general  and  extreme;  occusionally  they  are  involved,  aud  they  may 

Ken  suffer  early.  In  other  cases,  in  which  the  legs  bec<ime  weak  after 
e  wajitiMg  seta  in  in  the  arms,  the  iifftTiion  of  the  sphincters  may 
coincide  with  that  of  the  legs,  lu  the  eompositiou  of  the  urine,  slight 
clianges  have  been  found,  but  not  constantly.  Urea  has  been  increased 
in  some  cases,  lessened   in  others. f     Tbe  quantity  of  limo  has  been 


*  I  hire  once  met  with  a  remnrkahlo  reflex  flxat'ton  of  the  cycbnils  in  a  eaie  of 
•dmnced  prnBressivc  musciilnr  iitropbv.  If  the  p'ttipnt.  looking  to  one  side,  wu 
HQfldenly  told  to  lonk  nt  an  object  on  tlie  oilier  side,  hia  lienH  vras  iiiatantlj  turned 
Inr&rdd  the  veeond  object,  while  th>.>  eyes  renmined  fixinl  on  tbe  Qr^t,  by  a  movement 

£  responding  to  t'nat  of  the  heml  but  in  the  opposite  direction,  and  then,  after  a 
'  wcond*.  tbi>5  were  slowly  movtnl  towurds  the  second  object.  The  ]>henomenon 
tinned  to  the  end  of  the  paiicnt'a  Itl'e.  As  I  pointed  out  in  an  nrcount  of  tbia 
^arioua  condition  ('  Itrain/  toI.  i).  it  is  interesting  evttlcuce  of  a  normal  reflex 
aerhnnUm  in  the  flxatinn  of  the  eyes :  this  waa,  as  it  were,  isolated  by  diaeaao, 
which  leuened  voluntary  control  over  it. 

tf  Id  a  patient  who  weighed  7  tt.  13  lh«.,  and  whose  aHne  varied  between  760  tnd 
b  cubic  ceiiliinetrop,  1  f-'und  the  dully  excrrtion  of  urea  to  vary  between  10*7  and 
'  f^mraeat  the  average  btin^  13  jE^tammes.     This  is  just  hair  the  normal  nvem^e 
for  •  man  of  that  weight,  which  would  be  (itccording  to  Parkcs),  24  gromroea. 
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found  to  be  increased  (Frominan),  that  of  treatm  (diminished,  creT^^I 
one  tenth  of  the  normal  (Koseuthal,  Lan^T).     GlTcoRuna  has  t*c3^ 
obserred  in  aasociation   with   bulbar   Rvmploms  •     Tbo  Iting*  c^^^ 
suffer  from  the  impairment  of  breathing  power,  when  the  iutercOA-^^/l 
and  diaphragm  are  weakened. 

Varielieg, — The  chief  vaneties  of  the  disease  depend  on  the  rf1at|^| 
distribution  of  the  three  conditions:  (1)  ati^nic  atrophy,  l^ecomii^^ 
extreme;  (2)  niUBcular  weakness  with  B|ia8in,  bat  without  wastiu^*,  or 
with  only  slight  wasting;  and  (3)  tonic  atrophy,  rarely  extreme  io 
degree,  wi til  myotatic  excess.  The  cooiuionest  condition  is  to  lure 
atouio  atrophy  in  the  anus  and  upper  part  of  the  trunk,  with  miyU 
weakness  and  RpuKm  in  the  legs.  Atouic  atrophy  in  both  anusxtid 
legs  is  less  connnoii,  and  tho  loast  common  is  tonic  atrophy  ult^ne.  m 
the  arms,  or  vmiversiil.  The  last  is,  indeed,  eitremely  rare.  It  ii 
important  to  note,  however,  that  these  conditions  mny  cofxist  inefert 
degree  and  combination  ;  between  uuiversal  atonic  atrophy  on  tbeooe 
hand,  and  univci'sal  spastic  paralysis  without  wasting  on  the  othf^r, 
there  is  every  gradation.  The  latter  does  not  come  into  tho  cRt^jjorr 
now  undor  eoiisideration,  but  similar  cases  are  met  within  wbich there 
is  ati'ophy  of  a  few  muscles  (as,  for  instance,  of  tbe  hands  only),  wliioh 
complete  the  series.  The  varieties  due  to  the  different  combin&tinns 
of  atrophy  and  imralysis  have  been  alrcaJy  alluded  to. 

A  peculiar  form  of  muscular  atmphy  has  been  mentioned,  firrt 
conspicuous  in  the  peroneal  regions  and  spreading  thence  to  otLer 
muscles  of  the  k^g  and  to  the  bands.  It  is  cbaracteriticd  by  occiirr«no« 
in  early  life,  and  often  in  several  members  of  the  same  fi<milr.  ni^ 
has  been  termed  the  "  peroneal  type  "  by  Dr.  H.  Tooth.  It  is  pro. 
bably  not  dependent  on  the  spinal  curd,  and  is  considered  more  full/  >t 
a  Bubscqnent  page. 

CompHratioTur, — Progressive  muscular  atrophy  is  occasionally  accoio- 
panied  by  the  ayrnptoms  of  Bomo  other  degenerative  disease  of  tb? 
spinal  cord.  Tlin  prtralysis  with  spasm,  already  destrribi^d,  oui 
scarcely  be  regarded  as  a  comidication  ;  it  is  rather  part  of  tbe  disowe. 
ftod  its  relation  to  the  otber  symptoms  will  bc^  considered  when  ^i^ 
discuss  tbe  jMithology  of  the  affection.  In  rare  cases,  miiacnlaratropb/ 
in  the  arms  is  accompanied  by  the  symptoms  of  locumot^r  attxjr  ift 
the  legs.  By  far  tbe  moat  frequent  complication  is  bulbar  pamlTfiiai 
weakness  of  the  lips,  tongue,  pharynx,  and  often  of  tho  larrnce"! 
muscles.  It  is  the  i^xpression  of  a  degenerative  process  in  the  mcdnli 
similar  to  tliat  whith,  in  the  spinal  cord,  causes  the  affection  of  tb# 
limbs.  It  may  come  on  at  any  stage  of  tbo  disease,  may  precede  tlrt 
BpiriiLl  syTn|)tom8,  or  only  come  on  when  these  have  attained  a  con* 
sideniblfc!  degree.  In  characters,  tbe  bulbar  jialsy  may  rwfffl^'* 
perfectly  tbat  wbich  occurs  in  isola'nd  form,  and  will  be  described 
among  tbe  diseasea  of  the  brain.  Frequently,  bowcTer,  there  i*  ^^^ 
little  paralysis  of  the  tougne,  even  when  swallowing  and  articiiUtioB 
*  Buviglii  and  Mclolti,  ■  Riv.  Sper./  1688,  p.  ai&. 
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mnoH  irapairi'd.  Th)»re  may  also  be  slight  inlerference  with 
laliitdou  wben  there  is  no  markod  bulbar  paUy.  A  minor  compli- 
m  is  the  nr-uralgic  pain,  wliich,  aa  alrea»ly  stated,  is  Bometimea 
blefiome  in  tlio  early  stage  «tf  Cii8r»8  that  are  due  to  cold.  In  several 
Bnts  I  bave  known  headache  to  be  frequent  and  severe  throujj^hont 
M>tirse  of  the  disease.  General  iMralysis  of  the  insane  has  been 
with  as  an  exci'ptional  complication.* 

jur$e. — The  malady,  in  most  ciwes,  is  steadily  progressive,  as  its 
e  im[ilie8,  but  iu  tbe  rateof  its  progress  it  varies  in  different  cases, 
itt  tbe  name  case  at  different  periods.  It  may.  moreover.  l>ecome 
l^^y  (sometimes  as  tbe  result  of  treatment)  at  any  period  in  its 
S  And  when  once  ai-tually  arrested,  it  does  not  usually  again 
me  active  Unft>rtuimt»'ly.  the  lendinicy  to  cessation  is  greatest 
)»  tiiter  stage!)  of  the  disease,  when  there  is  little  except  lite  to  be 
prved.  SometintPB  progreaa  ceases  at  an  earlier  stage,  and  cbielly, 
uk.  in  those  cases  iu  wbich  tlje  atrophy  is  strictly  symmetrical, 
«levi'Ions  simultaneously,  or  alrawst  simultaneously,  on  the  two 
I.  Thus  1  have  met  with  several  ca^s  in  which  there  was 
nelrical  wasting  iu  i\w.  two  band^,  oriu  certain  muscles  of  tbe  two 
kniis  or  of  the  two  uppi-r  arms,  and  in  which  tlie  atrophy,  after 
lUDg  a  considerable  degree  in  its  limited  seat,  hud  l>ecome 
omtry  und  continued  so.  Occit^ionally  sonic  8yiii[>tom  (as  weak* 
of  tbe  sphincters)   may  pass  away,  altbougb   the  atrophy  pro- 

hen  the  progn-ss  at  tbe  commencement  is  rapid,  it  usually 
Dues  rapid,  until  the  disease  hn^  attained  a  wide  extent,  altbough 
urate  locfti  onset  mentiom  d  l>elow  may  be  followed  by  slow 
mion.  Wben  it  begins  hlowly,  it  is  usually  slow  throughout, 
though  the  disease  sometimes  commences  in  tbe  second  arm  very 
after  its  onset,  it  more  commonly  makes  some  progress  in  its 
lii-y  seat  before  beginning  on  the  second  side,  and  the  interval  that 
tfs  varieji  with  the  rate  of  extension.  It  often  hapf^ens  tbtit  a 
intervenes  between  the  affection  of  the  two  arms,  and  I  hiive 
n.  in  a  very  chronic  case,  tho  atropby  to  slowly  progress  in  one 
for  seven  years  before  it  showed  itself  in  tbe  other.  It  is  not 
aon  for  the  arms  to  be  reduced  to  jiractical  helplessness  in  less 
two  or  three  years,  but  the  bands  may  become  useless  in  as  short  a 
as  six  months,  while  in  one  ca.se  the  wasting,  commencing  at  the 
der,  had  invaded  tlie  whole  urm  iu  the  course  of  a  month.  The 
rst  lime  in  wbirh  I  have  known  a  patient  to  reach  the  last  stage 
i  diseusc  is  nine  months. 

Ih  any  rate  of  general  progress,  the  otherwise  uniform  course  of 
isease  may  be  broken  by  the  occitrrence  of  almosit  sudden  patsy 
lertain  group  of  muscles.  Considerable  loss  of  power,  it  may  be 
ute  paralysis,  comes  on  in  a  few  days,  or  even  in  a  few  hours.  It 
»ccur  at  the  onset  of  the  iiffection.  The  cxteuaors  of  the  wiisi 
•  T»mbroiii, '  Rir.  Spir.  de  Kr.  n.,  4c„'  1887.  xiii,  p.  184 
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rvnd  fin^FB  are  the  tmiscles  moat  commonly  tlius  affected.  The  weak- 
ness is  usuullr  followed  by  a  well-marked  degenerative  reaction  in  tba 
muticles.  I  have  seen  SGveral  cases  which  begau  by  such  subacute 
or  even  acnio  paralysis  of  the  extensor  muscles,  first  in  one  arm  and 
Hoou  afterwards  iu  the  other;  the  initial  coiidirion  closely  resembled 
the  paralyBis  from  lcad-iK>t8oning,  even  to  the  escape  of  tbe  supinator 
longus  and  ext.  ossia  met.  pol.  This  ca.uso  was,  however,  excluded, 
nnd  soon  tbe  muscles  of  the  shoulder  and  back  presented  commencing 
slow  proj^ressive  atrophy,  followed  by  wasting  of  the  interossei  until 
a  lypiual  state  wus  readied.  In  another  case,  the  quick  loss  of  power 
was  confined  to  the  extensors  in  one  arm,  which  were  alrtradr  weak 
and  slightly  wasted,  most  of  the  other  mtisiles  of  the  upper  limbs 
having  been  long  atrophied.  When  there  is  weakness  of  the  legs. 
without  wasting,  the  onset  of  this  may  coincide  with  the  atrophy  o£ 
the  arms,  or  may  succeed  it  at  any  interval.  In  one  case  five  years 
elapsed,  after  the  arms  began  to  waste,  before  the  legs  became  weak. 
It  is  very  rare  for  tbe  para]>legic  weakness  to  occur  first. 

The  chief  dangr^r  to  life  is  from  pulmonary  maladies,  rendered 
grave  from  the  wfitkness  of  the  muscles  of  respiration.  The  comtnoa 
contplicatiun  of  bulliar  paralysis  is  another  frequent  cause  of  death, 
either  by  the  interfereuL-e  with  swallowing  and  nutrition,  or  by  the 
laryn;^cal  paralysis.  Less  commonly,  death  results  from  bedsores  and 
septitjemia,  or  from  intercurrent  maladies. 

Pathological  Anatomt. — The  wasting  of  the  muscles  is  as  evident 
after  death  us  during  life.  They  are  reduced  in  size  and  pale  iu 
colour.  Sometimes  there  is  little  in  the  tint  of  what  remains  to 
suggest  muscular  tissue.  Parts  of  a  muHcle  may  be  hardly  dia- 
tiuguishable  from  adjacent  fat.  On  the  other  hand,  the  bulk  of  the 
muscle  may  be  dark,  and  pale  streaks  in  it  may  mark  the  position  of 
local  degeneration.  Under  the  microscope,  the  fibres  present  various 
changes,  and  of  these  four  are  well  defined.  (1)  There  may  be  simple 
narrowing  of  the  fibres,  without  any  considerable  change  in  tb<«ir 
striation  (Fig.  137),alihough  the  strice  often  seem  to  be  further  apart 
than  normal,  and  souictimes  the  fibrillary  segmentation  is  unusually 
distinct.  (2)  Simple  fatty  degeneration,  in  which  the  tmnsverae 
striation  gives  place  to  a  granular  appearance  (Fig.  138),  the  granules 
becoming  larger  and  fewer  (Fig.  l;-!7)  until  ultimately  distinct  globules 
are  scattered  throuj^h  the  sheath.  Where  the  muscle  resembles  fatty 
tissue  to  the  naked  eye,  the  microscope  may  show  only  sarcoleuinia 
sheaths  containing  gronpa  of  globules,  (3)  Muscular  fil>ros  are  seen 
in  which  the  Hiicaih  contains  only  a  clear  material  enclosing  a  few 
fatty  globules,  and  a  few  transverse  strise,  faint,  as  if  fading  uway.  It 
is  probable  ihat  this  is  not  the  result  of  fatty  degeneration,  but  of  a 
dift'erent  process,  which  has  been  termed  "  vitreous  degeneration,'* — a 
sort  of  dissolution  of  the  striae  indicated  by  the  apiicanince  of  such 
fibns  as  are  shown  in  Figs.  137,  139,  140.  (4)  A  longitudinal 
slriatioa  develu|>B  in  the  fibre,  and  at  first  coexists  with  the  truus- 
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•cne  BtriatioD  ;  but  ultimately  tho  latter  becomes  indistinct,  and  the 
fibre  louks  like  a  fasciculus  of  lougitudtniil  connective-tisaae  fibres 
^Pig-,  140).  Sometimes,  with  the  longitudinal  striation,  tho  fibre 
pnsenU  a  transverse  striation  Tory  much  finer  than  normal,  the  atr  ce 
^iiig  narrower  aud  nearer  togetber,  as  if  from  a  divisioa  of  the 
**  aarcous  elemeuts."     This  chaoge  may  sometimes  be  seen  alone,  and 


Fia.  137. 


yio.  isa. 


-h,  /rf^/^% 


^-^^r^ 


■  ■■:./!  .  ' 

PiO.189. 


Fio.  140. 
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PiBsn  o9  WisTin  Musolbs  iv  Pboorbbsiti  MnsciTLAa  Atsopiit. 

FlO.  137> — Kiirrownl  fibres  with  itearlj  normul  itriMtioD  ;  otliert  ole«r,  containloj; 
few  (lit  (^lnbiilt><,  und  ■  fewr  fdiDt  tranivrrite  ttriie.  nnd  mine  loiipfitudirml  Htriationi 
rgre  gloliulcfl  of  fat  Ho  in  tho  iiiU'riiticiiil  tiAiiiie  tu  front  of  one  n)iri-o>ved  Abre. 
FlO-lS"*. — Griirnilar(U'Kfrienitiou:  a  tibri?  witb  norinnl  tr«ii»veriti?  str'iatioo  prewiito 
)si>  ifiiH'  atiotu  of  lonf{itu(lin:il  slrmtion.  Iiicr>*aje  of  nuclei  o(  intArstittal  ti«8iie. 
Kxo.  139.— Two  nornitil  fil>re»  and  onr  prcsciitiug  the  cleur  bomogeneous  ftflpecti 
^iUi  •  few  Fat  globuleft  aud  tniue  faiiit  Btrintinri. 

Pio.  140. — Several  fii^re*  similar  to  that  of  the  last  figure,  with  g'lobules  of  fnt 

two«ii  tlK->iD.     On  the  rikflit  rg  e  fibre  which  hiu  anderi^nne  cnmplete  loiifCitiidinHl 

trmtion,  the  nonnnl  strito  havinf;  di-appeared,  ik>  that  it  rc'«(*inbl«t  thi>  iidjnp«*nt 

%nt<-r«titiAl  fibroti«tiptuo.    Other  ftbre«  in  the  came  rausfrl^  were  in  iDtermtdi  ite  Btu^-'t 

^»r  dei^ctieratiou,  aouie  transverse  fttriulioa  uoexiilb*g  with  the  loiiffUuUiual  itrtatiuu. 


-knay  be  present  in  only  one  part  of  a  fasciculus.  Thus  at  one  ^^lase 
the  numbtT  of  striae  iu  y^'oTj  i"*-'^  ^"*  *^^b'  s^^*^"*  while  in  anolljer 
Tt^ioD  of  the  same  fasciculus  seviMitecu  wtre  to  becouutcJ  in  the  same 
space.  A  tendency  to  transverse  fissuring  has  aUo  l>een  described, 
but  this  ia  probably  artificial.  Fatty  globules  accumulate  between  the 
fibres  (Fig.  140)»  accompauied  in  some  cases  with  granules  aud  masses 
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of  retldish-browTi  pigment.  There  is  often  also  an  increase  of  lb? 
nnolei  (Fij^.  138),  and  sometimes  of  the  fibres  of  the  interstitial  tissue. 
Two  or  threo  rows  of  nticlei  miy  lie  between  the  fibres.  The  capil- 
laries may  be  dilated  and  distended.  It  is  very  common  to  see 
muscular  fibres  that  are  much  altered  side  by  side  with  others  that 
present  a  nearly  nurmal  ap|>eanLnce.  Ultimatoly  the  sheaths  become 
empty,  and  sbrink,  and  may  be  suareely  distinguishable  from  tho 
iaterittitial  fibrous  tissue. 

The  peripheral  nerves  contiiu  many  degenerated  nerve-fibres,  and 
the  termiual  brunches  for  the  muscles  a  still  Iar(;er  number.  If  the 
nerves  are  tmced  up  to  the  cord  it  is  found  that  the  degenenited  fibres 
cotue  only  from  the  anterior  roots.  These  are  conspicuously  changed 
to  the  nata-d  eye,  small  and  grey  They  may  ret^inble  fine  thre^ids  of 
connective  tissue,  and  under  th«  microscoj>e  no  nerve-fibres  may  be 
found  in  them,  ur  only  a  few  may  remain  of  normal  aspi*ot,  the  rest 
being  in  various  slaves  of  degeneration,  or  represeuted  only  by  their 
em]>ty  sheaths.  The  degree  of  affection  of  the  anterior  roots  corre- 
spunda  to  the  wasting  in  the  parts  supplied  by  them.  The  posterioi' 
roots  are  normal. 

The  spinal  cord  is  often  softer  than  natural  at  the  affectt-d  port,  and 
the  white substanci' of  the  lateral  columns  may  be  grey  and  translucent 
in  aspect,  especially  in  the  cervical  enlargement.  Under  the  micro- 
sco^te  morbid  changes  are  seen  in  the  anterior  cornua,  and  also,  iu 
most  cases,  per%ap8  in  all,  in  the  antero-lateral  white  columns.  The 
change  in  the  anterior  cornua  corresponds  in  its  intensity  to  the 
origin  of  the  nerves  to  the  most  affi-cied  parts,  and  since  the  latter 
are  usually  the  arms,  tbe  disease  is  generally  must  intense  in  tho 
cervical  eulargtmeut.  In  stained  sections  the  grey  matter  of  the  horn 
is  less  deeply  tinted  than  normal,  bnt  in  some  parts  it  may  stain  Dior^ 
deeply,  especially  iu  the  circuniference  of  the  comu  and  the  processes 
of  grey  matter  which  project  into  the  white  column,  OccosionuJIr, 
larger  areas  have  a  dense  aspect  and  stain  deeply,  but  the  CL-nCral  part 
of  the  cornu  is  generally  pale  and  wasted  in  aspect.  Most  of  tbe  large 
nerve-cells  have  disappeared  ;  many  entirely,  while  others  are  repre- 
sented only  by  small  angular  bodies.  Not  a  single  large  cell  mav  be 
seen  in  a  section  whieh,  in  a  normal  cord,  would  contain  a  considerable 
number.  Frequently,  however,  a  few  large  cells  can  still  be  seen,  but 
most  of  these  have  lost  their  processes  and  are  more  globular  than 
normal.  Ttie  interstitial  tissue  is  al»o  changed.  The  nerve  fibrillia 
waste  with  the  cells,  ami  there  is  an  increase  of  the  small,  aogolar, 
and  stellate  cells  and  other  connective-tissue  elements.  The  larger 
vessels  are  dilated  and  surrounded  by  unduly  wide  S))aceB.  but  there 
is  no  considerable  distension  of  the  capillaries.  The  comu  ae  a 
whole  is  not  usually  changed  either  iu  size  or  shape.  Bmiilar  altera- 
tions may  be  traiud  through  the  dorsal  region.  Tn  the  lumbor 
enlargement,  the  grey  matter  may  be  normr.l,  even  when  it  is  much 
altered  in  the  cervical  region;  but  if  the  legs  are  wasted,  there  are 
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changes  similar  to  thoee  already  deacribeJ.  When  the  atrophy 
b«!giaB  in  tbe  legs«  the  disease  may  be  Dioro  intense  in  the  lumbar 
t.\iaD  in  the  cerviral  enlargement ;  but  more  oft4?n  any  degeneration 
that  exists  is  8lighter,*aud  a  larger  number  of  normal  or  slightly 


Fig.  I4L 


FlO.  141. — A  normal  anterior  cornu  for  compnritoa  with  tbe  next  6^re. 
Fio.  112. —  Pr  >grtiiit(ive  niuficiilnr  iitrofilij;  ■Dtvrior  coma»  oervloiil  regioDi 
(From  (limwiugi  by  Ur.  U.  It.  Sptneer.) 

Lnged  cells  can  be  seen.  Sometimes  certain  groups  of  cells  are 
Utile  affected  while  others  are  much  atrophied.  The  dogeneration 
may  involve  to  some  exteu.  tbe  inter raeiliate  grey  matter  between  iho 
cornua,  but  here  it  cuasus  j  the  puuteriur  horu  ia  always  uormaL 
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There  is  distinct  degeneration 
of  the  anterior  rooL-fibres  {laanag 
from  the  corou  through  the  aD- 
terior  column.  A  few  fibres  mar 
remain,  but  whole  fasciculi  appear 
to  be  replaced  br  tibrous  Lisauc. 
There  U  also  dcgeneratiou  of  the 
fibres  of  the  anterior  comm  in- 
sure, in  consequouoe  of  which  it 
stains  mucli  more  deejjl?  than 
normal,  in  the  regions  in  whirh 
the  grey  matter  is  considerably 
diseased. 

In  the  white  columns  there  i% 
usualljr  cuuMi(]erubti%  and  often  al- 
most cuiijplete,  dt^generation  of  the 
py  raui  iOal     tracts,     anterior     and 

Fio.  143.— ProgrMKiTfl  in(i»ralNr  ntmptij^; 
degenenttiuti  of  i\\v  Anterior  cornuH  nnd 
pyminidul  tract*.  A,  rnfduUm  oblotigtitA, 
couipleta  d^i^at'ini iuii  of  the  unUrtor 
pyniniidi  AT;  B,  tit  tb«  Dppvr  part  of 
the  d>cuB«Hti"n  of  the  p>raii<iil«;  d.  the 
decuMBtion  of  the  dt'giMicr»ted  fihrt^; 
A  r,  the  p^miiiidr,  still  iucomplrte.  C* 
cervical,  U,  donuil,  K,  luiiihnr  pectioiis. 
The  i\vg  iitTiition  of  tho  anterior  cornua 
ii  comjileto  iu  C.  but  in  E  s  fvw  oflli 
remaiD,  for  the  moot  part  without  pro- 
cefX'B.  In  C  and  D  the  dpfi^nt^rstion 
of  l>oth  Hnterior  antl  latcrul  pymniidal 
tr  icts  is  contpiL'tiouA;  in  K  the  anterior 
trjirt  haf  cea»i'<1.  and  the  Inlerul  tr^rt 
extcud^  up  to  the  »ui-fnce  uf  the  cord, 
from  which  it  is  •Ppnnitrd  in  C  and  l> 
by  the  undfflrenprMtMl  dirt^ct  rerebollar 
tract.  Iu  C  Mild  L)  th>f  detreuermtiou 
extiudfi  forwtirdji  in  front  of  the  hitcral 
p\ruii)ida)  tract,  but  griiduHlty  eeHs«a. 
The  Ilhr«s  of  ttift  Hnterior  coHimiaaurv 
■re  also  dcgenciaCed.* 

*  In  thii  caie  the  arms  were  greatly 

wntted  nnd  Haocid ;  the  loga  were  para- 
lyicd.  rigid,  with  mo^leraie  waiting.  The 
muHclcs  of  tho  back  were  also  atrophied. 
Id  the  arms  the  wpitknrsi  nnd  wasting 
came  on  at  the  mine  limr,  in  the  right 
arm  some  time  bef<ro  the  IcfU  Tlio 
•h-iulder.inuKcles  ttuITprt^d  tirst.  bat  the 
atrophy  quickly  *preudf  and  na«  nlti- 
mntt'ly  extretne  \o  the  ninsclvs  of  the 
shoulders,  forenrms,  and  hnndn.  The  dia- 
ea*e  ran  a  rapid  courae;  death  ot-currvd 
two  yean  alter  the  gradual  onMt. 
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luteral.*  The  area  of  scloroais, 
reaultin^  from  the  dt-generation 
of  the  two  tracts,  varies  in  ex- 
lent  acconliug  to  the  size  of  the 
n.titerior  tract,  and  to  the  dis- 
tance which  it  extends  down  the 
Cord.  In  Fig.  144  this  is  illus- 
trated in  lui  unusual  manner,  in 
Cvii84*queDce  of  an  inequality  in 
tiie  devussutiun  of  the  pvraniids 
^t,   the  medulla,  fewer  fibres  of 


O-  14^ — Progre»»iye  ma«cular  itro- 

l»\t\ .    A.  medulla  oblongata  ;  de;;ene- 

Vntioii  of  the  amtfrior  pyrnrnids  A  P. 

b,  cv-rviralf  C,  Hr»t  dursul.   D,  Hr«t 

lumb'T,  R,  m-d-Iuiiibnrtcctioitfi,  The 

>i«fve-f'e[lB    have    diBippoHred    from 

fcbe  nnttirior  comuw,  exn  pt  in  E,  in 

Vfhich  A  few  reiiiHin.     Tht'ro  i«  (.-oiu* 

pletr  dei^euei-ation  of  the  pvminiilal 

I  tntitx,  nnlerior  and  lateiiil.    The  de- 

cuMiutiou  Mt  the  mcdulln  wus  unettual 

sa    tl)i«   ca*« ;    of   the   left,    p^'nuiid 

lower  fibn-BL'niiisDd  thuti  of  ibe  rifht. 

and  b<>n(.-e  the  \e'-t  auterior  pynuiiiJuI 

trai-t  is  Urgrr.  vrbile  the  ri^lit  Interal 

tract   is   ainullcr  than  noruiHl,  and, 

nioreovtir,  hasceawd  at  th«  middle  of 

th«   liiuibHr   fiilargemeiit,  to  Hhicb 

the  left  anti^rior  cruci  extcnds.t 

^^H  *  1  have  not  yet  met  with  a  single 
^^Kaa«  of  progrewive  iiiust:ular  atrophy 
^^Bn  which  the  pyramidal  trucls  were 
^^^■naffected.  Such  cuses  are  extretnt-lj 
^^^vre,  but  oitu  hai  been    pubtistinl    hy 

8lruiu|KiM  ('Zenker'*  Zeit^ch./  Iti87, 
^^mnd  'Neur.  Criitr.lbl..'  I8S8,  p.  139) 
^^HVhicb  wan  chiirH*  teriiicd  b^-  the  general 
^^■Wai'tingol  the  ••riii»  ii  viry  slow  course, 

uid  tbe  abveiic-e  of  leg  ayuiptotns. 
^^Ibe  •pinul  nerve-cella  and  motor 
^^^^rvea  were  de^fenemtol.  StrQnipcU 
^^Buggeala  thiil  the  uflei'tiuu  may  have 
^^Hbvgva  in  the  peripheriil  motor  nervo*, 
^^*iiiid  have  Bftcehded  theae   to   the  cord. 

If  ao.   the  t-aae   beKnigs  to  a  separate 


m 


t  The  patient  WHS  a  man  forty*eight 
^e»r%  "f  nge.  The  di»rai«e  followed  a 
•everv  exposure  to  ciiM.  The  wnkting 
of  the  ann<  was  exin-me.aud  they  were 

ab»olatc1ir    powerlea*.     The  legs   were  ^^^--^-,LL  (^--^^^'^^  ^ 

much  lees  waateti  th«n  the  anu^  but  very  weak,  the  Io«a  of  power  bdng  out  of 
nroporttoo  to  the  waatiuB. 
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the  left  pyramid  having  oruHsed  thau  of  the  right,  so  that  the  left  half 
of  the  cord  coutains  more  thau  its  ]»ropt;r  sbare  of  the  fibres,  and  tbe 
anterior  tract  extends  into  the  luiuhur  region  even  further  than  does 
thu  lateral  tract.  Where  the  direct  cerebellar  tract  exists,  this,  always 
unaffected,  limits  the  sclerosis  of  the  lateral  tract  on  the  outer  side. 
On  the  inner  side,  the  *'  lateral  limiting  layer"  (see  p.  182)  is  uauallT 
much  less  degenerated  than  the  pyramidal  tract,  and  interFenes  be- 
tween the  latter  and  the  grey  matter;  but  this  layer  suffers  in  some 
degree,  perhaps  by  the  affection  of  outlying  pyramidal  6brefl  c*"«n- 
tained  in  it.  The  sclerosis  does  not  usually  cease  at  the  anterior 
eitremity  of  the  pyramidal  tract,  but  extends  forward  in  the  "  mixed 
zone"  of  the  lateral  column,  lessening  in  intensity,  and  ceasing 
usually  opposite  the  outer  part  of  the  anterior  cornu.  It  u  here 
mast  intense  close  to  the  grey  substance,  and  ceases  Ifcfore  it  reaches 
the  surface  ot  the  cord,  the  antero-Literal  ascending  tract  being 
unaffected.  This  sclerosis  may  be  due  to  the  degeneration  of 
the  short  vertical  fibrt^s  that  pass  between  adjacent  regions  of  tbe 
anterior  cornu,  and  which  share  tbe  degeneration  of  th«  nerve-cells. 
Occasionally  it  extends,  in  8lii,'lUer  degree,  into  the  anterior  columns. 
The  posterior  columns  are  always  free  from  definite  degeneration,  but 
there  may  be  some  general  increase  of  connective  tissue  throughout 
the  whule  cord.  Tbe  degeneration  of  the  pyramidal  tracts  is  usually 
considerable  in  degree ;  often  most  of  their  fibres  seem  to  have  [>prisbe<L 
If  it  is  incomplete  in  the  cervical  region,  it  may  be  slight  in  tlit*  lower 
part  of  the  curd,  the  degenerated  fibres  beiug  ehielly  those  that  end 
in  the  cervical  eulurgemont  and  dorsal  region.  When  the  sclerosis  ia 
intense,  it  is  not  confined  to  tbe  cord ;  it  can  be  traced  up  tbrough  the 
decussation  (Fig.  143.  b)  and  through  the  medulhi  oblongata,  in  which, 
as  Figs.  143  and  l44  show,  the  whole  of  both  pyramids  may  be  degene- 
rated, so  that  they  stain  deeply,  and  no  nerve-fibres  can  be  dis- 
tinguished in  thein.  The  degeneration  of  the  pyramids  hail  been 
found  in  several  cases  to  extend  through  the  pons  and  crus  to  the 
internal  CApsule,  and  even  tbrough  the  white  substance  to  the  cortex. 
Above  the  capsule,  however,  the  pyramidal  fibres  are  so  mingled  with 
others  that  their  degeneration  is  no  longer  recognisable  by  the  deeper 
Btaining  of  a  Jofinite  tract;  but  it  bus  been  detecti^d  by  the  presence 
of  abundant  products  of  degeneration  in  the  path  of  the  fibres.  In 
the  motor  cortei,  the  large  ganglion-cells  have  been  found  fewer  thaa 
nonnal,  and  distinctly  degenerated,  many  having  lost  their  proceeseuy 
and,  in  the  interstitial  tit^sue,  the  spider  cells  and  other  connective- 
tissue  elements  are  increased  in  number.*  But  the  degeneration  of 
the  pyrami<lal  tracts  has  also  been  found  to  cease  at  the  crusf  and  at 
the  decussation.^ 

•  Ea«chcwnikoff,  'Arclilvei  de  Neurologic/  1883,  No.  18}    sod  'Centralbl.  C 
Ncrvenkr./  1885,  p.  409;  Marip,    Neur.  CttitmlU.,'  1884-,  p.  61. 

t  KoTighi  tiiid  Mel'>Ui.  toe.  cit.;  Doritblatb,  *Neur.  C«utrsibL,'  18S9,  p>  877* 
%  Moeli.  *  Areb.  f.  P^^eb./  i.  718. 
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Tn  cajies  in  whinh  the  ejmptoms  of  bulbar  paralvsis  were  preRcnt 

ring  lift?,  the  motor  nudlei  of  tlie  medulla  have  prenviitud  cbaiii^efl 

spomling  to  tbose  of  the  grev  niatU*r  of  the  spiiial  cord,  with  a 

milar   degenentiun   of  the   nerve-cells.      In   other   instances,   the 

SegeneratioQ  of  these  nuclei  has  h^vti  slight,  but  in  stii  h  cases  the 

degeneftition  of  the  pjnunids  has  bt-en  intense,  and  doubtless  involred 

fibres  connectiog  these  nuclei  with  the  cortex  of  the  brain. 

Thti  sympathetic  nerves  anU  ganglia,  when  examined,  have  l*eon 

uud  normal,  or  have  only  pres'utod  such  changfs  as  are  common 

rt  fr>»ui  symptoms  of  disease  of  the  nervous  Bvstcm. 
Patholooy. — The  theories,  according  to  which  the  disease  was 
I'd  as  primarily  one  of  the  muscles  or  of  the  sympathetic  nerves. 
^^K  now  only  an  bitttorical  interest.  The  constancy  of  the  changes 
the  g.inglion-cella  of  the  spinal  cord,  the  degenoraliou  of  the  motor 
t-fibrea,  and  the  analogous  effects  of  auute  lesions  of  the  anterior 
maa,  leave  no  doubt  of  the  relation  of  the  muscular  wasting  to  tho 
Bease  of  tho  grey  mutt*%  andessontiiiUy  tothat  of  the  i^anglion-cells, 
id  the  tihrea  proceeding  from  them.  TUf  slowness  of  the  change 
the  impairment  of  the  nutrition  of  the  musculttr  tibres  to  pro- 
ted  pari  patnu  with  that  of  the  uerve-elementa,  and  the  interftTenre 
(th  motor  conduction  to  be  proportioned  to  boih.  We  are  thus  able 
understand  the  condition  of  electrical  excitab  lity,  and  its  slow 
ilnre,  as  nerve  and  muscle  degenerate  togetht^r.  It  is  only  when  tho 
>w  degeneration  is  varied  by  a  more  acute  process  of  destruction  of 
Lis  and  more  rapi  I  degeneration  of  fibres  that  the  muscular  tissue  is 
r  a  Ic'ttg  time  less  damaged  than  tho  nerve-fibres,  and  presents 
ralyaitf  in  excess  of  the  wasting,  with  a  voltaic  irritability  in  excess 
the  I'aradic  irritability  of  the  ucrve-eudiugs  (p.  2-i).  Thus  the 
lential  lesion  of  the  disease  is  a  slow  decay  of  ihe  lower  segmeut  of 
Elie  motor  path,  the  segment  which  consists  of  the  ganglion-cells  and 
LbeiT  prolongations  in  the  axis-cylinders  of  the  nerve-fibres  (st.'e  p.  176). 
To  this  the  conspicuous  symptom,  the  mus'^ular  wasting,  is  secondary. 
Kt  16  perh)t|>8  better  thoui^ht  of  as  a  degeueratiou  of  the  whole  segment 
^liaii  as  simply  A  lesion  of  the  ganglion-cells,  although  the  latter 
ng  the  element  on  which  the  nutiitiou  of  the  segment  depends,  the 
o  Tiews  are  merely  different  tnodea  of  ^t;lting  the  same  I'lict.* 
But  the  disease  is  rarely  liuiited  to  ihe  lower  neguient  of  tho  motor 
th.  The  case  mnntiuued  in  the  note  on  p.  489  is  an  almost  isolated 
mple  of  such  limitation — an  *'  exceittion  that  proves  the  rule/'f 

In  ■  few  nuont»looi  »»»,  degeneration  of  the  motor  celti  of  the  cord  hai  been 

tt  with  when  do  degenormtiou  coiild  be  dt'tected  In  tlie  ptTiiiherBl  niix<  d  nerves  (lee 

inthal,  *  Ni^ur.  Ccncmlbl.,'  1891,  p.  133).    The  inUTprrt  •tioii  of  thcae  eua  U,  at 

'•eiit>  uucertiin.     Po*»ibly,  fomiilete  ilisiippciiinince  of  soirie  fitjres  bft  the  re»b 

krdiitl;  normal,  iilibnutflii  tU«  HkiU  at  the  inVfBti^rtitors  renders  tliii  vxpliniation 

tfB'-nIt  to  arrept,     Mi«ny   more  ob«ervatioiii,  huacver,  Are  needed  to  justify  » 

)diliC)ition  of  rurrent  viewi. 

t  Moreover,  the  fact  that  tbeee  ouiea  mky  not  be  primarily  spiual  must  be  borne 
is  mind. 
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We  have  seen  that  the  prnimidal  tracts  are  cnmraonly  degcnenif< 
and  it  is  probable  that  the  degenerutioa  oftea  extends  through  tbeir 
eutire  extent,  and  involvi58  tbe  molor  culls  of  the  cortex  *  Thua  the 
upi>er  Begmout  Ls  often  degenerutel  as  welt  as  the  lower  segiuent.  In 
the  preieuce  of  that  complete  di-^euomtion  of  the  lower  aegmenl 
which  causes  the  atonic  atrophy  of  the  muscles,  the  degeneration  of 
thu  upper  aegm^'nt  c^n  catibe  no  symptoms.  The  loss  of  power 
thivt  it  would  produce  in  also  caused  by  the  defeneration  of  the  lower 
KO^meutr  aud  the  latter  abuliahes  the  myotatic  irritability,  cxce&s  of 
which  is  the  ch;ir.ictcriatic  indication  of  disease  of  the  up|jer  segment. 
Hence  the  de^tmerutiou  of  the  ui»p.-r  se^'Uieut  of  the  motor  (•ath  for 
tile  muscles  that  prcseut  the  atonic  atrophy  cannot  be  recognised 
during  life,  for  it  cannot  produce  its  characteristic  symptums. 

What  is  tbe  rcLition  between  the  deeenoratiou  of  thr  Iwo  8fgment«, 
between  the  lateral  scU'roais  and  the  affection  of  the  pan^fliou-i'ella? 
We  cannot  assum-;  (as  some  bare  boon  iueliued  to  do)  thjtt  the  affection 
of  tbe  upper  sej^'mcut  is  sceondary  to  that  of  the  lower,  bectiU->o  a 
primary  k'jiion  of  the  grey  matter,  such  as  occurs  in  polio-myelitis, 
does  not  cause  a8i:ending  deg^Mieratiou  of  the  related  pyramidal  fibres. 
Moreover,  even  a  complete  interruption  of  the  pyr.uuidal   tracts  is 
followed  by  no  degeneration  of  their  upper  parts.     Hence  the  intense 
degeneration  met  with   iii    progressive  muscular  atrophy  cannot  be 
regarded  as  secondary.      Neither,  when  there  is  atonic  atropbjr,  can 
we  consider  the  affection  of  the  upper  segment  to  be  the  primary  lesion, 
and  to  be  the  cause  of  tb.it  in  the  lower.     In  the  seat  of  slight  atrophy 
there  are,  as  a  rule,  no  indications  of  the  preceding  di-gcneratioa  of 
the  upper  segment,  which  would  certainly  exist  if  this  lesion  were  the 
primary  chan-j'e.     Moreover,  degeneration  of  the  upper  segment  does 
not  necessarily  cause  any  degeneration  of  tbe  lower.     It  isa  matter  of 
every-day  observation  that  intense  degeneration  of  the  term  uutiou  of 
the  upper  segment  may  occur,  from  dorsal  myelitis,  for  instance,  with- 
out any  considerable  waiting  of  the  legs,  and  snch  degeneration  boa-i 
never  been  known  to  excite  tbe  complete  degeneration  of  the  lower' 
segment  which   causes   atonic   atrophy.     Hence   the   only    adequate 
explanation  of  the  facts  is  that  the  degeneration  of  the  upper  and 
lower  segments  is  simultaneous,  or  if  not  simultaneous,  at  leust  su  fjir 
indejKiiideMt  that  neiilier  is  the  cause  or  consequence  of  tbe  other ; 
both  are  the  results  of  the  same  tendency  to  degeneration  of  the 
motor   path.       Atouic  muscular  atrophy  is  thus,  at  least  in  many 
cases,  the   visible  expression  of  a  tendency  to  decay    of  the    whole 
motor  path  fnmi  tbe  cort«x  of  the  braiu  to  the  muscles. 

The  weakness  of  some  parts,  as  the  legs,  with  excessive  myotatic 

*  At  tbe  tame  tbnc,  we  bare  if>CD  (p.  213)  tlmt  tlie  natritinnal  itubilitj  ornetve- 
lihwM  U  leai  in  their  lower  tliaa  in  tlitir  upper  paru,  uiid  tlmt  their  imiIuL^i]  iltgeu(<ni- 
tiuti  itmy  bo  ^rpnti'tt  in  the  lower  parLs.  That  thi*  amy  «uinctiiue«  niao  bi>  tlie  cuso 
in  time  pyrHuiiUHl  fibrfs  u  siipgL'Ktutl  bj  th»  fnct  nlrPHily  stKl^d  thnt  the  drgcne- 
rmtion  nujr  extcuil  uo  bigbur  tbau  the  decuMMiiou  or  the  cnim  ceu-brl 
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Cabiliiy,  oflcn  going  on  to  spasm,  U  explained  by  the  degeneration  of 
midiil  fibren  for  tlie  legs,  the  lower  aogment  being  unaffected.  It 
to  understand  that  the  affection  of  the  Ufijfer  segment,  and 
pe  of  the  lower,  or  the  affection  of  both,  may  Tary  much  in  relative 
Qt.andgiTe  rise  to  the  multiform  viirieties  already  mentioned.  lu 
li  a  case,  the  oerre-cells  for  the  part  thus  paralysed  are  normal, 
weakness  of  the  Irgs  usually  Huoc<edB  the  wasting  in  the  arms, 
in  most  cases  in  which  Bpasiic  paniploijia  is  followed  by  atrojihy 
the  arms,  the  latter  h:ive  not  bliiired  the  spastic  palsy.  ^Vhen  this 
ditioD  is  aseociulod  with  slight  wasting  of  tbe  legs,  without  con- 
rable  chungo  in  elcrtricil  irritiibility,  the  couditiuu  exists  thai  wo 
e  moro  than  once  considered,  in  which  we  must  assniue  that  I  ho 
tor  nerve  coils  of  the  cord,  while  structurally  inta<^t,  undergo  slight 
hjinifes  in  nutrition.  In  this  condition  thtro  are  many  nerve-eella  of 
lal  api  earance  in  the  grey  matter  ;  the  alterations  in  nutritiou  are 
alight  to  cause  changes  in  aspect,  or  if  tbere  arc  such  changes  we 
e  not  yet  learned  to  detect  them.  They  are  perhaps  results  of  the 
nerativc  changrs  in  the  termination  of  the  iipjier  segment ;  when 
h  degeneration  is  serondary  to  a  focal  lesion  of  the  cord  or  brain, 
h  chaui^es  in  nutrition  of  the  cells  seldom  attain  such  a  degree 
•-  to  ari'eat  the  myotatic  irritability,  or  to  cause  wasting  such  as 
ends  the  destruction  of  these  cells, 

tn  some  casts,  howerer,  tbe  inuscuLir  wasting  may  be  great,  although 
B  increase  of  myotatic  irrilalnltty  persists.  In  these  cases,  as  we 
fro  seen,  there  is  considerable  rigidity  of  the  musclefi  throughout  the 
K>le  courKc  of  their  wasting,  the  condition  that  we  have  termed 
[>nic  atrophy/'  In  such  a  ctmdition  it  is  coulujou  to  &ud  thiit  many 
tTe-uells  have  disappeared  or  are  very  uniall,  but  others  remain 
^ul  or  slightly  changed  in  aspect.  Apparently,  in  addition  to 
degeneration  of  the  u[»iM»r  segment  and  to  the  nutritional  changes 
iiienlirmed^  we  have  then  a  considerable  degeneration  of  many, 
not  destruction  of  all,  the  elements  of  the  lower  segment.  We 
not  re^rd  this  as  simply  secondary  to  the  degeneration  of  the 
r  segment,  for  the  reasons  already  given.  It  must  h©  the 
rt-ssion  of  a  distinct  pathological  tendency  similar  to  that  which 
where  causes  the  atonic  atrophy  and  total  wasting,  but  slighter 
xtent  and  later  in  time — insuiBcient  to  prevent  the  less  affected 
s  from  causing  rigidity  under  the  influence  of  the  degeneration 
f  the  upper  segment.  It  is  doubtful  whether  the  tonic  atrophy  ever 
,  on  to  atonic  atrophy.  Theorptically  conceivable,  it  is  ceriaia 
if  it  ever  occurs  it  is  extremely  rare.  Nor  does  it  seem  thai  atonic 
pby  ever  gives  place  to  tonic  atro[>hy,  with  excessive  royotatio 
ability.  The  rigidity  of  tonic  atrcphy  is  due  to  the  degeneration 
le  u|iper  segment,  but  tbe  effect  is  not  produced  if  the  lower 
eut  is  already  the  seat  of  such  e^ctensive  degenerative  changes  na 
lish  myntatic  irritaliility.  The  pyramidal  fibres  for  the  parts  that 
the  seat  of  atonic  atroiihy  are   constantly  found  degenerated, 
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although  the  muscles  have  been  flaccid  to  the  last.  In  tBe  nre  cams 
(rueutioneO  nn  p.  480)  in  which  muscles,  with  atonic  ati-oplit. 
become  rigid  towards  tlie  end  of  the  pn»eess,  it  is  pro)ial>le,  as  the 
tt^iideraesB  8Ugg«8ts,  that  the  rigiditj  is  idiopathic*  due  to  the  changes 
in  the  muscles,  and  is  not  dejwndotit  on  the  central  ner%*oua  STStem. 
It  may  be  thf*  result  of  the  increase  in  the  interstitial  connective  tissiMfe 
and  the  lonj^itudiiial  divtsiun  and  lihrillation  hy  which  tbe  muscular 
fasciculi  come  to  resemWe  huudles  of  connective-tissue  fibres.  It  is 
also  [>osaibie  that  siinilur  idiopathic  muscular  cbau^ps  mav  ultimatelr, 
in  tonic  atropbr,  maint^iin  and  increase  the  rigidity  that  is  primarilr 
dependent  upon  the  spinal  cord. 

It  hns  been  mentioned  that  the  cases  in  which  the  legs  present 
the  simple  palsy  and  Bpitam,  or  the  tonic  atrophy,  which  indicate 
degeneration  of  the  pyramidal  tructs,  have  beon  m-parated  by  Charcot, 
and  termed  '*  aniyoirophio  liitera!  sclerosis,"  the  separation  beinj^  based 
on  the  assumption  that  in  such  cases  theprinmry  lesion  is  the  degene- 
ration of  the  pyramidal  tracts,  end  that  the  affection  of  the  grey 
matter  is  secondiiry  or  "  deutero[rfitbic,"  even  where  the  atrophy  ie 
atonic.  We  have  seen  also  thut  this  assumption  is  unwarranted  so  far 
as  the  atonic  alrophy  is  concerned.  It  is  probable  that  the  ptyramidal  _i 
tracts  are  deg^'neruU-d,  if  not  constiintly.  at  any  rale  in  such  a  very  ^*r 
large  proportion  of  the  ca«ea  of  progressive  muscular  atrophj,  that  -jf 
Charcot's  distinction  is,  in  effect,  giving  a  new  name  to  an  old  disease^  __  -^ 
and  that  the  setjuence  is  not  that,  indicated  by  the  name.  Wbethe 
there  are  indications  of  lateral  sclerosis  or  not,  depends  on  tb 
circumstance  whether  the  degeneration  of  the  pyramidal  fibres  isori 
not  more  extensive  than  the  complit«  dei^cneration  of  the  norre-c^Ui^^Kf. 
that  canaes  atonic  atrophy.  If  the  latter  is  univer8;il.  the  pyramid 
tmcts  may  be  totally  degenerated,  and  yet  there  may  be  none  of 
characteristic  indications  of  such  degeneration.  On  the  other  hand  .M. 
both  arms  nnd  legs  may  be  the  scat  of  the  spnstic  paialrsis  thaV'-— t 
iudicates  pynimidal  deL.'enei*ation,  and  atonic  .".trophy  may  be  limitec^^:^ 
to  a  f^w  muselfs  of  the  hands.  Between  these  we  have  ev^Ty  grada  * 
tion,  in  degree  and  distribution*  of  atonic  atrophy,  8].>a8tic  paralysis  ^^a^* 
and  tonic  wasting. 

The  process  in  the  grey  matter  has  been  regarded  by  some  as  w^^-  • 
chronic  tnflammattoD.  The  occasional  rapid  increase  in  the  symptoms  -^* 
may  be  thought  to  be  justiBcation  for  this  view  ;  but  the  process  ii:^  -O 
general  is  at  the  degen*^rative  extremity  of  the  series  of  nerve-Iesions-^^^ 
The  principle  involved  in  this  question  has  been  already  discusaed^^^^, 
and  we  have  seen  that,  whatever  be  the  nature  of  the  primary  prooesi^^v^ 
we  must  recv>gnise  secondary  tissue  changes  of  independent  eucrgr,  aoc?^  ^ 
that  a  distinct  process  of  inflammation  may  occasionally  form  part  o^^^ 
these  (see  p.  396).  The  siguificHnoe  of  the  occurrence  of  inflaumatioi^^^^ 
may  therefore  easily  be  overrated,  so  far  as  concerns  tlie  qiinstiitn 
the  procesB,  uiid  the  tissue-elements  in  which  tbe  disease  btgins. 

UxAONOsia. — The  simultaneous  and  gradual  onset  of  we&koeM 
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the  slow  l)Ut  progressiYe  increase  and  extension  of  tlie  sym- 

.  render  the  diuguosiR  of  the  developed  malady  Bimple  andeasj. 

-At  the   onset,  when  onW  a  eiuf^Ie  muscle  or  group  of   muscles  is 

affected,  the  question  arises  whether  the  atrophy  is  local  or  is  the 

onnmeneement  of  a  wivler  affection.     Local  atrophy  is  auid  sometimf^ 

to  occur  from  great  over-use  of  a  muscle,  especially  one  of  the  small 

niusclet  of  the  hand,  but  such  a  cause  is  extremely  rare,  and  only  to 

^  saspeeted  on  the  clearest  indications. 

Aa  a  rule,  ihe  local  atiuitliy  from  which  the  affection  baa  to  "he  dis- 
tinuuisbed  is  thut  due  to  disease  of  the  nen-es.     The  waatinf?  from 
Jia^'ase  of  single  nervos  or  at  a  plexus  (as  the  brachial)  is  sufficiently 
Bguisbed  by    its  limitijtion.  coupled  with   its   rupid    onset  and 
d  srnsory  symptoms.     Mut-h  more  difficult  is  the  distinction 
some  forms  of  niultii'le  neuritis.     Tho  difficulty   pr^geuts   itself 
•  efly  in  two  forms: — (1)  When  the  Bi»inal  affection  begins  a?*  siib- 
*^ute  atrophic  jmhy  (see  p.  483).     (2)  When  neuritis  affects  chiefly 
otor  branches!,  as  iu  the  anus  in  Icud-poisouing.  or  in  the  legs  in 
^^ioholism,  Ac.     lu  the  first  case  it  is  necessary  to  wait  for  signs 
^    skvwor   wasting   in   other   parts   than  those  first  affected  before 
^ia^rnosis  can  be  made      In  the  second,  a  careful  search  will  generally 
veal  other  symptoms  of  neuritis,  and  a   known  cause  is  usually 
VrtruHive. 

In  pachymeningitis  of  the  rerviral  region,  with  considerable 
^anoage  to  the  nerve-roots,  the  wasting  in  the  arms  may  resemble  that 
OJ  progressive  muscular  atro[ihy,  and  there  is  ort<*n  weakmss  with 
v^^idity  in  the  legs,  but  the  wasting  is  less  chronic  in  onset,  and  is 
Always  accompanied  by  distinctive  sensory  symptoms, — bv  acute  pains 
^od  usually  by  una^sthesiii,  irregular  in  distribution.  The  same  dis- 
t^inctions  suffice  for  the  diagnosis  in  diseases  of  the  nerve-roots  of  the 
oaiifla  equina,  as  by  a  tumour.  This  may  eause  slow  wai»ting  in  tlie 
le^8,  but  there  is  always  severe  j-ain  and  loss  of  sensibility.  Chronic 
<Us-seniinated  myelitis  may  cause  wide-spread  muscular  atrophy,  but  is 
<liatinguit»hed  by  the  presence  of  symptoms  of  irregular  damagt;  to 
other  structures  iu  the  cord.  The  diagnosis  from  syriiigo-myelia  will 
\>e  considered  in  the  account  of  thin  diseuse. 

From  primary  muscular  atrophy,  *'  idiopathic  atrophy,"  "muscular 

dV'trophy,"  aa  it  has  been  termed,  the  diagnosis  is  sometimes  easy, 

somi'tiii'CB  very  difficult.     It  is  easy  in  the  pseuito-hypertrophic  form, 

and  often  also  in  the  atrophic  variety  (the  cases  in  whirh  no  musrles  are 

Urge),  on  a*rcount  of  its  4:haracl  eristic  distribution,  its  course,  the  ag**  at 

which    it   begins,  and   the  tendency  to   nffect  many  memWrs  of  a 

family,  and  males  more  thtm  females — features  that  will  be  presently 

described.     Whenever  several  cases  of  muscular  atrophy  occur  iu  a 

family,  or  durmg  childhood  or  youth,  the  probability  is  greut  that  they 

are  idiopiithic  and  not  spinal.     Indeed,  the  idiopathic  form  is  to  be 

8\ispected   wheuever  muscular  atrophy  begins  under  twenty,  unless 

there  are  distinctive  spinal  symptoms.      But  casea  are  sometimes  met 
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with  in  which  idiopathic  atrophy  be^na  in  adult  lifo,  and  the  di^tioo 
tion  of  flueh  oases  may  be  very  difficult,  and  will  l»e  better  understood 
after  a  perusal  of  the  account  of  thta  diBease. 

pBOONoais. — The  progressive  character  of  the  malad  v  renders  the 
prognosis,  in  every  case,  grave  and  uncertain.  The  chief  guide  ia  th* 
observed  teudency  of  the  morbid  process,  both  the  fact  of  its  aHunl 
advance  aud  the  energy  it  manifests.  At  the  same  time,  there  la  a 
possibility  of  arrest,  greater  in  middle  life  than  in  old  age.  Some  in- 
creaseof  atrophy  in  the  parts  already  affected  may  occur  for  a  short  time 
after  the  process  in  the  cord  bus  ceased  to  spread — the  mnsci^t  lar  wastiug 
going  on  until  it  correspouds  to  the  changi's  in  the  nerves  that  have 
already  taUen  place.  The  prosjiect  of  arrest  seems  to  be  gneatt?r  in  the 
cases  in  whiLh  the  wasting  is  strictly  symnu'triral  and  nearly  slmub 
taneous  on  the  two  sides,  than  in  those  in  which  it  is  irregTjJar,  and 
attacks  the  second  side  when  it  has  attained  a  marked  deg^ree  in  the 
first.  Spontaneous  cessation  unfortunately  seldom  tends  to  occur 
until  an  advanced  stage  is  reached  ;  but,  as  the  result  of  treatment, 
arri.-st  may  take  place  at  any  stjige.  The  danger  to  life  ia  chiefly 
proportioned  to  the  interference  with  the  muscles  of  respiration,  &nd 
to  the  iadications  of  imj^licutiou  of  the  medulla.  Bulbar  Bvuiptoms 
increase  the  gravity  of  the  proj^'iiosis,  especially  when  dcHuite  wealm*^*ss 
can  be  reuogutsed.  Slight  vugue  difficulty  iuaiticulutiuu  mny  reiniun 
stationary  for  years,  and  does  not  necessarily  render  the  prognosis 
worse,  especially  if  the  atrophy  elsewhere  does  not  increase  rapidly. 
If  the  malady  ceases  to  advance,  the  prosjieetof  any  rocoverv  <lep«*nds 
on  the  rate  at  which  tho  disease  has  progressed.  R^rent  rapid  loss  of 
power  may  be  to  some  extent  re<'Overed  from,  especially  when  the 
muscles  present  the  degenerative  reaction.  Wasting  that  has  existed 
for  six  months  will  probably  i)er8i8t  unchanged.  In  a  typical  chronic 
case  there  ia  little  Lope  of  any  actual  recovery  of  tissue  or  power. 
The  effects  depf  nd  on  a  slow  destruction  of  nerve-elomeuts,  the  renewal 
of  which  seems  to  be  impossible. 

Treatment. — The  first  important  element  is  to  secure  farorabli 
conditions  of  life,  and  to  maintain  the  general  health  as  perfect  aai 
possible.      Fresh   air   and    gentle    eiercise   are   important,    but   all' 
fatiguing  exertion  should  be  avoiilcd.  and  likewise  all  mental  strain. 
When  the  patient  becomes  helpless,  great  i-are  is  necoKsary.     Bedsores 
in  this  disease  mean  inattention,  and  may  always  be  avoided. 

Only  one  method  of  treatment  has,  in  my  own  expi'rience,  shown 
itself  capable  of  arresting  the  disease,  not  indeed  in  all.  but  in  more 
than  balf  the  cases  in  which  it  has  been  employed.*    It  is  the  admin- 


*  At  ftnt  I  regarded  the  apparent  reatilt  with  doubt,  bat  cftrcfat  nnd  repeated 
obt«rvationf  have  nmde  it  im)ioi>iblti  to  coimidfr  ihe  arrest  of  the  dicenoe  fts  otlior 
thin  the  direct,  effect  of  the  trcntment.  It  mity  be  nskod,  Why  shonld  not  «  lar^r 
dosr  by  the  mouth  bo  eqanlly  oireciivo?  A  Inrije  du«e  involves  risk  of  ovcr-stiina- 
lAting  the  nenre-elenieiitii,  and  doing  I. arm  mCher  tbao  goodj  it  ia  quite  differeut 
from  A  imaU  dots  actiug  audUtfnly, 
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isJration  of  slirchnia  V»y  hvpodermie  injection.     In  soven  alinoBt  con- 

•eculive  cslacs,  in  mlikllu  life,  this  Ireatmont  has  hoon  followod  hy 

ajTmt  within  a  montli  of  its  romniencpnipnt,  and  the  arreitt  has  been 

permanont  in  all  thr  cusps  but  one.     In  the  senile  cases  the  treatment 

b^  failed,  but  in  luost  of  thmi  the  difioase  was  'n  an  advanced  stage. 

a-mi  the  himbar  cord    hod  )K»gun  to  snffer,     In  some  of  the  cases 

>n  wliich   the  result  was  prompt    and  diaiinct,  strychnia  given  by 

*-ie  mouth  liad  failed.     It  is  oouceivable  that  the  different  result  is 

tine  to  the  fact  that  the  n^ent  is  brought  int*)  more  ra])i(3  contact  with 

*  lie  nerve-elements,  perhaps  in  pnrer  form.     Its  action  may  poaseBS 

t>rt?Hter  momentum,  as  it  were,  and  may  thus  erert  an  influence  on  the 

'Nutrition  of  the  nerve-elements  much  more  considenibh?  than  when  it 

'«  slowly  absorbed  from  the  alimentary  canat.     One  injection  daily 

***«  been  given,  atany  convenient  place.     The  nitrale  is  the  most  con- 

'"enieut  salt,  one  hundredth  of  a  grain  at  first,  quickly  increased  to 

*^<s  fortieth.     It  is  not  wise  to  give  a  larger  quantity,  lest  the  nerve- 

^'^tuents  should   be   over-stimulated  ;    although,   in  their  damagi  d 

•'^te,  they  may  be  unable  to  mauifest  the  inOuence,  it  may  yet  do 

^**^nn.     When  the  maladv  is  ap]>aieutlv  arrested,  it  is  well  to  intermit 

♦   I  •LI* 

*^^  injections  for  one  week  in  three  or  four.  Other  nervine  tonics 
*^ldom  exert  a  distinct  influence,  but  those  that  are  useful  in  other 
*^ ^generative  diseases,  as  tabes,  may  be  given  by  the  mouth  at  the 
^^tne  time  as  the  injections  arc  employed.  In  a  malady  so  grave,  it  is 
****8irab!e  to  neglect  nothing  that  may  possibly  exeit  a  beneficial  in- 
^Kj«*nee. 

Local  treatment  of  the  muscles  has  Tery  little  influence  on  the 
^*"»«ting,  aa  may,  indeed,  be  expected  from  its   nature.     The  moat 
^^Sdulous  and  skilful  use  of  electricity,  voltaic  or  fn  radio,  fails,  as  a 
*^u1e,  to  produce  alone  any  effect  on  the  course  of  the  disease.    If  the 
*»i«la>dy  is  progressing  at  the  same  rate  in  each  arm,  and  the  muscles  of 
C^ne  arm  are  regularly  treattd  with  electricity,  while  those  in  the  other 
^rm  are  left  alone,  no  difference  cau  be  detected  in  the  rate  of  wautnig 
K^tx  tbe  two  sides.     It  is  possible,  nevertheless,  that  electricity  some- 
't^itnes  does  a  little  good.     In  cases  in  which  a  rapid  loss  of  power  has 
occurred,  and  weakness  is  out  of  pro[iyrtiuu  to  the  wasting,  some  re- 
^overv  is  possible,  and  there  is  no  duubt  that  tlie  excitability  of  the 
^nuscular  tissue  is  maintained  foralouger  time  by  galvanism,  although 
-^e  bulk  of  the  muscle  may  not  be  influeuoed.     In  other  cases,  all  that 
^>aji  be  said  is  that  the  influence  of  electricity,  properly  ajiplied,  is  in 
Xhe  rijjht  direction.     Moreover,  the  dit^ease  is  one  of  those  in  which 
patients  find  it  hard  to  believe  that  electricity  cannot  help  them,  and 
"tbe    probability  is  that   their  conviction    will  be   fostered   by  some- 
medical  adviser.      It  is  one  of  the  diseases  in  whieh  unjustifiable 
assertions  are  too  often  mad©  that  early  electrical  treatment  would 

Lhave  been  successful.     It  may  be  well,  therefore,  if  only  to  satisfy 
the  patient  that  nothing  has  been  left  untried,  that  a  careful  course 
ot  eleetrical  treatment  should  be  adopted.     Faradism  may  be  used. 
VOL.  I.  3i 
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if  thrt  imiflclos  are  sensirive  to  it,  but  if  they  present  anr  greater  irri- 
tability to  voltaiara,  it  is  better  to  uHctbis.  It  is  immaterial  whether 
the  applictition  ia  confined  to  the  mtiacles  or  whether  one  electrode  ia 
placed  over  the  affecttd  part  of  the  spinal  cord.  The  latter  method 
haa  no  disadvantages,  but  my  own  observations  have  failed  to  confirm 
the  confident  statements  sometimes  made  regarding  its  superiority. 
It  is  very  iniportrint  that  the  current-strength  employed  should  be 
moderate.  Strong  applications  often  cause  mui-h  stibseqnent  pain. 
and  even  inoroased  disjibility,  and  should  be  carefully  avoided.  I 
have  Itnowu  a  rapid  increase  of  weakness  follow  a  strong  application, 
in  a  way  that  eouviDced  the  patient  at  least  that  the  two  were  con- 
nected. 

Rubbing  and  mnssage  of  the  muscles  have  been  frequently  em- 
ployed, and  of  this  trciitinent  also  it  may  be  said  that  its  influence  im 
in  the  right  dii«oiion,  although  usually  inappreciable  so  far  as  the 
muscular  atrophy  is  coBcemed.  Combiued  with  passive  movement, 
the  inflnenee  of  rubbing  in  preventing  and  diminishing  deformities  ia 
more  distinct.  No  speiiiil  Inith  treatment  is  of  service.  When  the 
disease  occurs  iu  the  subjects  of  syphilis*  spceiBc  treatment  invariablj 
fails,  and  I  have  even  known  the  progress  of  the  disease  to  be  dis- 
tinctly accelfratod  by  an  energetic  course  of  tn-atment  l^oth  by  iodide 
and  by  nK.rcury.  It  is  important  that  all  treatment  should  be  pur- 
sued in  moderation,  and  that  its  effects  should  bo  carefully  watched. 
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Articular  inflammation  is  almost  invariably  attended  witli  rapid 
wasting  of  the  muscles  that  move  the  j<iint.  This  occurs  equally,  what- 
ever be  the  cause  of  the  iufIammalion»  and  whet  her  this  is  spontaneous 
or  truumatic.  It  attends  chronic  as  well  as  acute  inflammations,  and 
occurs  in  animals  if  joint-inflammation  is  produced  in  them.* 

The  muscles  that  waste  are  chiefly  those  whicli  extend  the  afferled 
joint.  The  atrojjhy  is  well  seen  in  the  musdes  in  front  of  the  thigh, 
when  the  knee  is  inflamed.  If  the  ankle  is  affeett'd,  the  calf  muscles' 
chiefly  waste;  if  the  hip,  the  glutei;  if  the  wrist,  the  extensor  muscles  of 
the  forcartn  ;  the  trifcpawben  the  elljowia  affected  ;  the  deltoid  when 
the  shnnldor-joint  is  inflamed.  In  rheumatoid  arlhritisof  the  finger- 
joints,  such  wasting  is  usually  very  conspicuous  in  the  intei'oasei.  and 
especially  in  the  al>duetor  indicis.  The  atrophy,  however,  sitmetimes 
involves  the  flexors  as  well  as  the  extensors,  and  rarely  muscles  of  the 
limb  tl>at  are  near  but  do  not  move  the  affected  joint.  In  very  rare 
cases  all  the  muscles  of  a  limb  hare  presented  some  wasting.     Cases 

*  TulUr,  'Archives  Qeit^rftlfft,'  1877,  tome  xzx.pp.  150  nnd  321.  The  cubject  has 
been  discussed  by  VuIpUn  ('  Lemons  Burl'App.  Vj»B(>-rooteur/  1875,  t.  il)  ami  by  Ptiget 
('Trfinret,*  1873.  vol.  ti,  p.  727.  lo  ft  lecture  republished  In  'Clinical  Lectures  and 
Ka.nyt;  1876,  p.  208). 
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^H  it  ja  uD  tbo  distal  sido  of  the  a£Fccted  joint,  must  be  rf^arded  with 
^H  some  suspicion,  because  inihiinmation  may  have  spread  froui  the  joint 
^m  U>&  nerve,  ami  distant  wiifitin^  may  bare  been  thus  produced.  It  ia  Raid 
^"  that  there  is  soiiietimes,  at  the  onset,  a  considerable  weakening  of 
the  muscle,  intt^rfering  with  movement  more  than  can  be  accounted 

ifor  bj  the  pain  in  tlie  joint  which  movement  causes,  and  that  such 
initiul  p.iUy  is  transient  (Vultal,  Duchenue).     But  the  |<ain,  by  its 
inhibiroi^  influence,  usually  obscures  sunh  palsy,  which  is  indeed  con- 
fessedly rare. 
I     The  atrophy,  on  the  other  band,  may  be  regarded  as  almost  con* 
•'ant.     If  the  onset  of- the  joint  afifection  is  acute,  the  waatitig  occurs 
'^pidly  ;  in  a  week  or  ten  tlays,  a  diffi-reuce  in  the  circumf^reure  oC 
the  liiub  may  be  detected  by  raeasurf  m<'iit.    IIoweTer  long  the  affected 
^vpiviBcle  may  be,  the  wasting  involves  the  whole  length  of  it,  and  not 
^^p»^relv  the  part  in  the   nei^libotirbood  of  the   diseai^od   joint.     The 
^HD«>gT<  e  varies ;  ueually  moilerate,  and  sometiniea  ^ligbt,  it  is  occasionally 
^■Considerable,  so  that  the  femur  may  be  readily  felt  when  the  quadriceps 
^^moris  is  the  seat  of  the  wonting,  or  the  head  of  the  humerus  may  bo 
^stinct,   and   the   acromion   prominent,   if    the  deltoid   is   affected. 
A^ltbongh  the  whole  length  of  the  atTected  muscle  is  always  involved, 
*f  the  muscle  ia  a  wide  and  compound  one,  some  parts  may  suffer 
^tieflv.     Thus  in  the  thigh  all  purtaof  the  extensor  may  waste  equally. 
Or  the  rectus  or  vastus  internus  may  suffer  more  than  the  other  parts. 
T^e    wasting   increases   during   two   or   thno  weeks,   then    becomes 
stationary,  but  continues  as  long  as  the  joint  disease  lasts.     ^Vlien  the 
joint  fans  recovered,   the  muscles  in   most  cases  slowly   regjiin  their 
tiormal  size.     Occasionally,  especially  when  the  arthritis  has  lasted  a 
Inn^  time,  the  wasting  may  continue  fur  months  or  years  afrer  the 
joint  disease  is  at  an  end. 

The  electrical  irritability  of  the  atrophied  muscles  may  be  normal, 
but  is  orten  sl'ghtly  lowered,  equally  to  faradism  aod  voltaism.  The 
frluinge  is  trifling,  to  he  recoguised  only  by  comp.irison  with  the  other 
»>itlt-.  Tbcreis  getK'rally  a  distirct.  au<l  souietinteu  a  contiiderablc.  local 
increaae  in  myotatic  irritability  ;  the  knee-jerk  is  excotisive  if  tbo 
thii;h  muscles  are  affected,  aud  a  rectus-clonus  can  sometimes  be 
obtained.  A  foot-clonus  may  be  elicited  when  the  ankle-joint  is 
effected.  Occafiionally  the  increased  irritability  extends  beyond  the 
Te^on  of  al^^pLy,  so  that,  for  iustimce,  a  foot-clonus  may  be  ttbtained 
'vhen  the  knee-joint  and  thigh  niusL-les  are  afft'Cte*!,  although  there  is 
xo  wasting  btdow  the  knee.  As  an  example  of  this,  which  illustrates 
also  the  occasional  persistence  of  the  atrophy,  may  be  mentioned  the 
case  of  a  young  man  who  jumped  over  a  hoarding  and  twisted  his  left 
Ipg  in  doing  so.  He  felt  inimediatfly  severe  pain  in  the  knee,  the  joint 
QuickW  swelli  d,  and  became  the  seat  of  an  acute  inflammation  which 
lasted  for  several  weeks,  and  then  slowly  subsided.  During  the 
mihu]]  mat  ion,  the  thigh  wasted.     I  saw  him  two  years  after  the  onseti 
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aud  there  was  Rtill  considerable  wasting,  involving  the  whole  of  tbe 
extensor  of  tbe  knee.  Tbe  miuimum  circumference  of  the  left  thiirh 
above  the  knee  was  three  quarters  of  an  inch  loss  than  that  of  ibe 
riglit,  althou<j'h  there  was  no  differeiiee  lietween  thetwolej;j«  below  the 
knoe.  Thore  was  a  Blight  diminution  in  fuiadicandroliaio  irritalnlitr 
in  the  alTei'ted  muscles.  The  knee-jork  was  much  more  considorable 
on  the  left  than  on  tbe  right  side,  and  there  was  a  well-niark^d  foot- 
elonus  in  the  left  leg,  but  none  in  the  right.  A  3*ear  and  a  half  later 
tbe  symptoms  were  uncbangcil.  Very  mrely  some  contracture  occurs 
in  the  opponents  uf  the  atrophied  muscles.  Sensory  aympfoms  ar*  as 
a  rule  absent,  but  there  may  be  slight  tiuj^ling  in  tbe  uWn  during  the 
acute  stjige  ;  it  is  said  that  arens  of  ana'sthesi.i  sometimes  develop,  but 
probably  in  such  casi's,  inflammation  has  extended  to  a  nerve  in  the 
vicinity  of  tbe  joint. 

pATHOLOor. — Few  facts  have  be«>n  ascertained  regarding  the  con- 
dition in  man.  In  one  ca&e,  carefully  investigated,  the  only  cbaug^o 
wa*  in  the  muscles,  and  consifitcd  merely  in  a  narrowing  of  the  fibres, 
one  half  of  which  were  below  the  normal  average,  while  uo  less  than 
84  per  cent,  fell  short  of  a  standard  fthirh.  in  health,  only  21  percent. 
failed  to  reach.*  A  few  jjiesented  lunyitudiual  sti-intion  (as  in 
Fig.  140),  and  some  of  imnnul  width  were  unduly  tortuous  ;  otherwise 
their  aspect  was  normiil.  Tbe  sheath  nuclei  were  proliferate*!  i:» 
places,  and,  apart  from  thia  cbiinge.  the  intermediate  substanee  pre- 
sented local  increase  in  quiiutity,  esiKH-'ially  where  the  fibres  were 
narrower  than  normal.  This  observation  ugrees  with  those  that  have 
been  made  on  animals,  in  which  the  condition  has  been  produced,  and  in 
tbem,  moreover,  t.hi*  motor  nerves  have  been  found  normal  (VaJ(at),t 
Indications  of  inflammation  have  been  found  in  the  joint-nerves.J  aa 
might,  indeed,  be  expected,  whatever  the  mechanism  of  the  atrophj. 
Visible  changes  in  the  spinal  cord  have  never  been  discovered,  but 
this  does  not  exclude  nutritiimal  changes. 

We  may,  therefore,  exclude  from  tbe  possible  causes  all  forms  o: 
motor  neuritis,  botb  aniultaneous,  due  to  the  cause  of  the  joint 
inflammation,  and  consecutive,  communicated  to  tbe  adjacent  nerve 
from  the  joint.  The  latter  (a  secondary  extension  of  inflammatioa 
to  the  nerve)  would  manifestly  not  explain  the  affection  of  tho 
whole  of  a  muscle  on  the  proximal  side  of  the  offi-cted  joint — as, 
for  instance,  atrophy  of  the  whole  ext  Dsor  in  arthritis  of  the  knee, — 
although  the  exieimion  does  occur  and  must  be  recognised  as  an 
occasional  event  §  We  must  also  recognise  the  possibility  of  a  simul- 
taneous neuritis,  with  ae»ite  changes  in  the  nerve-fibres,  manifested 
bj  tbe  reaction  of  degeneration  in  the  muscles.     The  event  is,  bow- 

•  Daikuchewittch,  *  N.-ur.  Cent..'  1891,  p.  353. 

t  Valiftt,  *De  TAtrophie  Masc,  &c./  Paris,  1877.  Bee  al»  Derorhe,  'Etod* 
din.  et  exp./  Paris  1800.        X  See  Driplay  nud  Caitin,  '  Ar.'h.  Q6n.,*  Jananry.  1S91. 

§  £.p.  to  iho  ulnnr,  in  rhettmnloid  artliritis  of  tlie  hnnd  (Knrj.  *  Mel,  Cbroii./ 
18S8,  p.  1S2).  See  on  this  suhjert  A.  E.  Onrrud, '  Med.-Cbir.  Tiiuia./  Ixxi,  2a5  i  ulto 
Pitrea  Bud  Vaiilnr-d,  *  Ut  v.  de  Med./  Ib87.  No.  6. 
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^B^r,  ozoeptional.    It  itt  certniaW  separable  and  to  be  separated  from 
^■uie  coinmoa  artbritic  atrophy  ;  but  it  is  not  easj  to  keep  apart  the 
two  varieties  of   neuritis — the   simultaneous  and  the   consecutive — 
"wben  a  ease  is  seen  ou\y  loug  after  the  ouset,  because  a  neuritis  tbat 
n       anises  bj  extension  may  travel  along  the  nerve  and  pn-seut  an  ultimate 
^K^ivtribution  quite  different  from  tbat  wbich  it  possessed  at  the  onset. 
^H      For  ordinurr  arthritic  atrophies  we  mubt  avfuk  some  other  explana- 
^■tiou.    The  nature  of  their  cause  lou^  ago  suggested  to  Paget  a  '*  reflex 
^^  influence"  on  the  muscles  as  the  probable  mechanism,  and  Vulpian 
Aiid  Charcot  have  suggested  a  similar  bypothebis,  assuming  a  derange- 
ment of  the  nutrition  and  influence  of  the  motor  ceils  of  the  cord,  to 
^  determined  by  the  morbid  impulses  from  the  joint-nerves,  and  to 
determine  the  alterations  in  the  muscles.     The  theory  receives  im])or- 
**iit  support  from  the  fuct  that  the  wasting  of  the  muscles  is  pre- 
▼*iuted  by  preWous  division  of  the  posterior  spinal  roots  (Raymond), 
^'bich  amounts,  indt^,  to  an  indirect  demonstration  of  the  fact  tliat 
*  reflex  process*  underlies  the  phenomena.     It  is  doubtful   whether 

J ^fe  can  go  much  further  than  ihia.     By  preceding  hemisection  of  the 

^Hp^^d,  it  is  increased  on  the  side  of  the  operation  ;  but  the  conditions 

^^^^c  here  more  complex,  and  tbe  domunstrution  oi  the  reflex  relation 

^B^ss  simple,  thau  in  the  result  of  division  of  the  roots. 

^B     The   increased  kuee-jerk,  Slc,   that  attend  tbe   wasting,  and   tbe 

^^^Urious  fact  that  arthritis   ma^  set   up  a  degeueratiuu  of  the   bpiual 

^^rd,  apparently  V>eginning  in  tbe  terniiniiUou  of  the  pyramidal  tibrea 

(see  p,'443),  should   be  kept  in  mind.     They  are  certainly  siguificaut, 

Hnd  suggest  that  the  iuflu<3nce  from  tbe  joiiit-nerveB  acts  on  the  "ooii- 

KroUiDj:^  structui^e  "  of  the  muscle-retli'i  cenlre  (see  p.  201),  but  more 
aict»  are  needed  l)cfore  a  valid  hyi>othesi8  can  be  framed. 
I>XAO]rosiB. — 'The  moderate  degree  of  the  wasting,  with  correspond- 
ng  change  in  ele<;tncal  reactions,  coupled  with  the  wide  extent  of 
liH  alt^*ration,  embracing  the  whole  of  the  muscles  involved,  constitute 
^       tx  distinctive  characteristic — disiinctiTe,  at  least,  when  taken  in  con- 

Iuectiou  with  the  preceding  joint  affection  which  is  the  cause  of  the 
B^niphy.  A  pnm;iry  neuritis,  causing  secondary  arthritic  adhesions, 
"Las  it*  own  fentures — their  wider  range,  so  far  as  function  is  concerned, 
juid  especially  their  limitation  to  nerve  distribution.  HarJIy  any  other 
loabidy  is  likely  to  be  confused  with  it,  except  some  graver  disease, 
while  still  in  an  early  stage,  but  such  an  affection  can  only  be  dis- 
tinguished by  waiting  until  tbe  nature  of  the  malady  has  had  time  to 
show  itself. 

pBoaauHis. — When  tbe  inflammation  of  the  joint  is  brief  in  dura- 
tion^  recovery  of  the  muscles  may  be  antieiputtd  with  confidence. 
In  children,  even  after  prolonged  joint  disease,  the  muscles  usually 
regain  their  normal  bulk.  In  adults  the  wasting  often  bists  for  a  long 
timt?  after  the  joint  is  well,  and  a  ciintious  prognosis  sbould  be  given 
if  the  arthritis  has  lasted  long.  Even  if  slight  wasting  is  |»ersisteut| 
•  Rii^inoiid,  *  Rev.  da  Meil.,'  1890,  374. 
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normal  power  is  usually  recovered,  but,  as  the  case  mentioned  above 
shows,  tlio  ayinptoius  soinctiiiies  continue  f.»r  yeara.  The  progDoais 
should  he  especially  cautious  where  there  is  a  marked  increuae  in  myo 
tatic  irritability,  or  if  the  atrophy  bhows  a  disjiosition  to  ioTolve 
other  muscles  of  the  limb  than  those  coucerucd  iu  moving  fhe 
affected  joint. 

Treatment. — The  chief  treatment  is  local;  electrical  stimalation 
of  the  muscles,  and  gentle  rubbing.  It  is  doubtful  whether  druga 
have  any  influfiire  on  the  condition,  liut  small  doses  of  strjohnia  Uiay 
be  given,  or  added  to  whatever  agent  is  given  for  the  joint,  affec-tiou. 
As  lonj;  as  the  joint  is  inflamed,  inatment  rarely  causes  any  incn^ati? 
in  the  bulk  of  the  inu-rle.  It  is  of  j^reat  importance  to  acouiv  the 
early  recovery  of  the  joint,  and  to  avoid  all  intiucDces  that  cause  paiu 
in  it,  diuce,  as  we  have  seen,  it  ia  ap|>arL'ntly  thron-_'h  the  sensory 
nerves  ibat  the  joint  afifection  exerts  its  injurious  influence.  Wheu 
the  arthritis  has  ended,  the  inustlea  usually  recover  slowly  without 
assijitiiuce.  but  it  is  probiiblu  thar  the  lociil  treatment  accelerates  the 
process.  The  form  of  electricity  in  of  little  conisequence ;  either  fai 
dism  or  voltaism  may  be  emjiloyed,  but  should  ouly  be  u>ed  ia  suffi* 
cieut  strength  to  cause  gentle  coutractiou.  Tbu  mu^tcles  act  readily 
to  faradisni,  and  a  mild  faradic  current  is,  as  a  rule,  the  best  to 
employ.  All  painful  stimulation  of  the  bcnsory  nerves  should  be 
avoided. 


MuactTLAB  Atbopht  fkoh  Oysr-usb. 


MuRcles  that  are  much  used  sometlmeB  waste.  The  effect  is 
seen  most  frequently  in  the  Hmall  niuacU-s  of  the  hand,  espeoiallv 
in  persons  of  weakly  const itntii>n,  who  use  these  muscles  unduK, 
Thus  a  young  lady  devoted  many  hours  a  day  to  "illuminating^," 
during  several  years,  and  then  some  muscli^a  of  the  thenar  eminence 
began  to  waste,  and  became  conaideraldy  atrophied.  Such  wa^ttinf; 
is  searcely  ever  mot  with  in  the  larger  muscles,  but  has  bwn  ob-errt-d 
iu  the  biceps,  conseeutive  to  hypertrophy,  in  Sheffield  smiibs 
(Frank-Smith).  The  electric  irritability  is  gradually  lowered  in  this 
local  wastinpr,  equally  t^  both  currents,  ns  it  is  in  progressive  mus- 
cular atrophy.  We  do  not  know  whether  this  wasting  irom  over  use 
is  purely  h>C4iI,  or  whether  the  rebited  ganglion-cells  of  the  spinal 
cord  fail  l^rst.  and  the  muscular  wasting  is  secondary  to  their 
atrophy.  As  Gull  said  many  years  ago,  "it  is  as  reasonable  to 
infer  a  lesion  of  tbe  grey  matter  from  overwork  as  of  tho  muncles.'** 
The  wasting  often  persists  when  the  overuse  of  the  muscles  is  discon- 
tinued. Hypertrophy  from  over-use  does  not  usually  give  place  to 
atrophy.  These  two  facts  are  somewhat  in  favour  of  the  view  that 
the  Icbiou  is  priu«arilv  of  the  nerve-cells.     The  wasting  in  those  casc« 

•  'Guj**  ilo»p.  IIi.|iurt«.'  1802,  p.  Z<Q. 
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■bows  no  teoOency  to  extension  beyond  its  original  liiuits.  The 
treatmeat  is,  tirst,  the  cessatioa  from  the  e;Lces8iye  exertion  of  the 
muscles  ;  secomily,  the  improvement  of  the  general  health,  and  the 
udminiHtration  of  nor%'e  tonics,  especially  of  strychnine;  and  thirdly, 
Uip  {^ntle  electrical  slimulatlon  of  the  muaclca  by  either  faradism  or 
▼oltAism. 


IDIOPATHIC  MUSCULAR  ATROPHY 


N 


(MTOPATUIC   A,TBOPaT;   Hn8CULA.S   dtstbopht). 

Idiopathic  atrophy,  which  is  primarily  muscular,  although  it  is  not 

^e  of  the  diseases  of  the  uorrous  system,  is  commonly  described  with 

l^em.  because  it  frequently  pre^uts  so  close  a  resemblance  to  the 

pinal  atrophy  just  described  as  to  be  distinguished  with  some  difE- 

Xilty.     Moreover,  even  the  varieliea  that  do  nut  pre»eut  this  close 

^'^stsublauce  were  for  a  ttine,  aud  indeed  until  lately,  believed  to  be  of 

0«DtRvl  nature,  to  depend  on  the  spinal  cord,  and  to  be  ri^'htly  included 

^jnong  its  tli^eases.     Hence  the  custom  of  thus  describing  tbem  has 

Viecome  estiiblished.  and  has  now  to  be  followed,  although  we  know 

t  hat  it  is  based  on  a  mititaken  theory.     At  the  same  time,  not  only 

\i&a  the  method  the  advantage  of  convenience,  but  it  has  also  some 

Xn -asure  of    scientific  justification.     The  muscles  are  more  closely 

allied  to  the  nerves   than  to  any  other  structures,  as  regards  bolh 

|jfay»iological   properties  and  pathological  susceptibility,    and   it  is 

,^oul'tful   whether   any   other   association   would    better   befit  these 

iseasos. 

The  idiopathic  rayoputhies  have  receive*!  a  great  amount  of  atten- 

tioQ  duriui^r  the  last  seven  years,  and  more  facts  have  been  ascortiiined 

than  can  yet  be  used.     The  difference  of  opinion  n'ganliiigthe  relation 

of  the  several  forms  is  still  considerable.     For  the  present,  it  seems 

better,  therefore,  to  leave  unchangL'd  the  method  oE  describing'  them 

which  was  first  adopted,  and  which  is  not  without  its  advantages. 

Before  long,  it  may  be  possible  to  recast  the  description  of  these 

diseuses  on  lines  of  greater  ai^ouracy  *     Thi<  following  acooiint  of  tbem 

may,  how^wcr,  be  more  inleliigil>le  to  the  reader  if  it  is  preceded  by 

a  brief  sketch  of  their  general  patholo:>y.     Any  points  of  interest  in 

connection  with  their  history,  &c.,  are  left  to  be  mentioned  when  the 

varieties  are  described. 

All  the  diseases  of  this  class  seem  to  depend  on  a  defective  tendency 
of  development  of  the  germinal  tissue  which  forms  muscles  ;  they  are 

*  A  treiitt-e  upon  them  bv  Erb,  wbo  niiiiU'  a  special  itud;  of  the  subject,  is  noir 
la  coarse  of  publicaliou,  aud  canuot  (oil  to  oiako  our  knowludge  fur  mure  precise 
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essentially  congenital  diseases.  Altbough  thev  are,  in  tno«t  cases, 
merely  poteutial  uiHladivs  at  thti  time  of  birtb,  and  sometimeti  for 
Tears  afterwards — even  occasionally,  duriog  a  considerable  part  of 
life— ilie  morbid  tendency  does  sumetimes  attain  actual  derelopnient 
in  the  earlier  years.  But  we  know  nothing,  or  almost  nothing,  at  pT«- 
senr,  of  any  other  cause  than  this  developmental  teudcucy  ;  we  know 
notbing  of  these  diseases  as  acquired  maladies,  the  result  of  influencea 
acting  on  a  healthy  and  normal  organism. 

Another  fact  of  their  general  pathology  is  analogous  to  that  which 
we  have  already  considered  iu  couiieition  with  developmental  diseuaeii 
of  the  central  nervous  systoni.  It  depends  on  the  double  constitution 
of  muscular  as  of  nervous  organs,  on  the  preseocc  of  iuterslitial 
connective  tissue  between  the  contractile  elements,  and  on  the  relation 
of  both  to  trophic  tendencies.  An  overgrowth  of  the  interstitial 
tissue  may  concur  with  wasting  of  the  fibres,  and  this  overgrowth  may 
be  abnornml  in  its  features.  Hence  Erb  has  chosen  the  term  "  muscular 
dystrophy/'  as  a  more  precise  designation  for  the  cla<is;  we  ba*'e  vet 
to  see  whether  it  will  obtain  general  acceptance.  Tbe  important  fact 
to  recognise  is  that  there  may  be  either  a  simple  defi-ct  in  the  growth 
of  the  fibres,  ultinia-tely  leading  to  their  disappearance,  or  there  may 
be,  with  this,  an  overgrowth  of  the  connective  tissue,  either  a  simple 
hyperplasia,  or  a  perverted  growth  in  which  fat-cells  form.  These ^h 
cells  increase  its  bulk,  but  ure  ultimately  removed.  The  luuscular^^f 
fibres  are  thought  sometiiues  to  present  liypertrophic  eulargement,  but 
simple  wasting  is  tbe  most  comniou  change. 

The  aymptoQ3s  by  which  these  changes  are  manifested  vary  accord- 
ing to  the  nature  of  the  alteration.  In  all  cases,  musrular  jower fails 
UK  the  contractile  fibres  waste.  Tbe  chief  difference  in  iiK|»ect,  however, 
depends  on  the  seat  of  the  ijffectiou  and  the  effert  of  the  interstitial 
changes,  and  especially  on  the  frequent  enlargement  of  muscles  from 
the  formation  of  fat  iu  the  fibrous  tissue.  This  produces  the  semblance 
of  hyperlropby  tbat  has  led  to  the  mime  "  pseudo-hypcrtrophic  para- 
lysLs"  being  applied  to  the  cases  in  which  it  is  present.  Tbe  amount 
of  enlargement  varies  much  i  the  fibrous  tissue  alone  may  cause  none, 
but  it  is  sometimes  great  and  wide-sjiread  in  the  cases  in  which  fat 
is  formed.  In  all,  however,  a  ])riniary  shrinking  of  tbe  muscles  ia 
due  to  the  wasting  of  their  proper  fibres,  the  result  mainly  of  a 
defective  tendency  of  vital  endurance  or  growth,  and  only  in  a  slight 
degree  to  the  influence  of  the  interstitial  tissue,  when  this  is  increaaed 
in  quantity. 

Thus  certain  varieties  are  constituted  by  the  external  manifestation 
of  the  muBcnUir  changes.  Even  in  tbe  class  in  which  pseudo- 
hypertrophy occurs,  there  may  be  no  change,  or  only  diuiinutioa 
in  tbe  size  of  the  muscles,  but  with  increased  firmness,  a«  the 
accompaniment  of  the  lessened  power.  When  there  is  enlargemeat^ 
this  may  or  may  not  correspond  in  time  to  the  loss  of  power,  since  the 
muscular  fibres  may  waste  either  during  interstitial  growth,  ur  after 
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^^18  tissue  has  uudergoae  the  atrophy  which  ultimately  supervenes. 
^^0\ius  we  may  have  two  classes  of  cases  belonging  to  this  type, 
^K>nt2  with  eular^emeiit  of  muscles,  few  or  iiiiLuy,  the  other  with  only 
^^■Mtin^  of  muscles,  the  two  corresponding  in  position  and  in  the 
^^■ISierul  course  and  relations  of  the  affection. 

In  another  form  there  is  never  an  interstitial  growth  of  fat,  and, 

probably,  no  considerable  increase  of  fibrous  tissue ;  simple  atrophy 

of  tue  fibres  is  its  pathological  characteristic,  while  primary  shrink- 
^Binef  of  the  muscles  ia  itsexterual  manifestation.  Tbe  shoulder  muscles 
^Bkre  prone  to  suffer  most,  and  in  some  cases  there  is  a  peculiar  affection 
^^pf  the  face.  These  cases  are  also  more  variable  in  the  time  of  life  at 
^^rhicli  the  symptoms  Viegin.     But  these  varieties,  as  we  shall  see,  are 

couuected  by  cases  which  to  some  extent  combine  the  various  features. 

tiuch  combined  forms  forbid  the  separation  of  the  tyi^es.  which,  never- 
lielesa,  frequently  maintain  so  distinct  a  course  in  many  members 
of  a  family,  even  through  several  generations,  tbat  we  are  compelled 
tx>  recognise  their  distinctness,  although  we  cannot  divide  them 
aJtogether. 

The  essential  element  in  the  disease  has  beeu  spoken  of  as  a  "quali- 
lative"  defect,  which  entails  an  imperfect  development,  manifested 
Booner  or  later  by  the  defective  vitality  of  the  proi>er  elements  of  the 
"tisaue.  But  there  is  reiison  to  believe  that  the  defect  is  not  always 
meroij  qualitative.  In  s[»me  caHes  the  defect  in  certain  muscles  is  so 
absolute  at  so  early  a  period,  as  to  maVe  it  almost  certain  that  these 
xanscles  or  |tarts  of  muscles  are  congenitally  absent,  and  that  the 
germinal  defect  is  thus  quantitative  as  well  as  qimlitative.  The 
■muscles  in  which  this  apparent  failure  is  observed  vary  in  the  several 

I  forms,  and  will  be  mentioned  in  the  account  of  these. 
The  jiecuHar  form  of  atrophy,  which  differs  from  the  others  in  the 
early   affection  of  the  muscles  supplied  by    the   peroneal  ueiTe,  is 
Beparatcly   described,   and   its   features   are  not   included   in   these 
remarks. 


PBSITDO-BTPBBTBOPHIC      MtTBCULAB      P^nATiTSIS 

MusouLAJt  Atbopuy,  &C.), 


(LlPOMATOUB 


n 


The  affection  thus  designated  usually  manifests  itself  during  the 
later  devflupmental  period  of  childhood,  and  clearly  depends  on  a 
morbid  developmental  tendency,  which  is  often  present  in  several 
members  of  the  same  family.  It  is  characterised  by  a  progressive 
change  in  the  size,  and  iHuiinutinn  in  the  power,  of  many  muscles. 
The  apparent  cause  of  the  change  has  been  already  mentioned 

Isolated  cases,  which  can  now  be  rt'oogniaed  as  examples  of  this 
diaeaae.  were  recorded  in  Enghind  in  1830  (Sir  Ch;*rle8  Bell)  and  in 
1847  (Partridge),  and  in  Italy  in  1838.  A  series  of  cases  was 
described  by  Meryon  in  1852,  and  Oppenheim  in  1855,  but  enlarge- 
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mentof  the  muBclea  was  not  conspicuous  in  these.*  Several  remarValtle 
Qxamij]c6  hud  already  come  uuder  the  notice  of  DuclK'iine,  vilut  was 
busj  exploring  the  field  of  muscular  paralysis  with  the  aid  of 
"  localised  Glectrisutioo.*'  He  recognised  its  novel  featurea^  and  pub. 
lished  an  account  o\'  it  in  1861,  under  the  name  by  which  it  has  since 
been  generally  known. 

Etiology.— Our  knowledge  of  the  oaases  of  the  disease  is  limited 
to  a  few  general  facts.  Mules  furnish  the  majority  of  the  cases  ;  ihej 
suffer  at  least  four,  and  perhaps  8<.*ven  times  as  frequently  as  fenk&les. 
In  the  latter,  moreover,  the  malady  is  slif:bter  in  degree,  later  in 
devflopment.  ftud  less  frequently  causes  death. 

The  disease  occurs  ruther  less  couim<mly  in  isolated  caseai  tbao  in 
family  groups.  The  number  in  a  family  has  varied  from  two  to  eight. 
As  many  us  eight  brolhers  8uff»'red  and  died  in  the  family  deacril>ed 
by  Meryon,  while  all  the  daughters  escaped.  In  a  family  known  to 
me,  four  fiouii  hiive  Buffered  and  none  of  the  dauglitera ;  in  another 
instance  two  daughters  are  affected  and  no  sous.  Thus  there  may  be 
a  tendency  in  a  family  to  the  affeotion  of  one  sex,  and  tiot  the  other; 
but,  ou  tbe  other  haucK  cbiliiren  of  both  sexes  may  suffer  in  the 
same  faiuily.  In  many  inslauces  in  which  several  members  of  uue 
generation  are  iiffected^  no  ant' L-edeut  cases  can  be  traced  in  tbe  family  ; 
the  malady^  wliile  congenital,  is  not  hereditary.  In  other  fumiliefl 
antecedent  cases  can  be  traced,  and  those  are  invariably  on  the  mother's 
aide.  The  disease  is  thus  trunatiiitted  by  women  who  are  not  them- 
selves its  sivbjects.  In  a  case  in  which  four  brothers  suffered,  the 
mothcr^B  brother  and  sister  were  likewise  affected.  Again,  a  brother 
and  sister  were  diseased,  one  daughti.-r  of  a  second  sister,  and  three 
daughters  of  a  third  sister.  In  another  instance,  a  boy  suffered,  and 
his  sister,  unafifected,  liad  two  sons  diseaiiod  and  a  daughter  free,  of 
whose  chUdrtfU  two  sous  were  the  subjects  of  the  malady.  Thus  the 
congenital  tendency  is  exclusively  due  to  tbe  maternal  element  in  the 
embryo.  This  is  also  shown  by  a  fact  many  times  observed,  that  the  chil- 
dren of  the  same  women,  by  different  hu3l»ands,  suffer  in  the  same  way. 

Indirect  heiediiary  teudeucies,  such  as  are  inilicated  by  the  occur- 
rence of  dii»eases  of  the  nervous  system,  can  be  traced  so  rarely  that 
it  is  doubtful  if  they  hare  any  iiiffuence.  Keither  the  age  of 
parents,  nor  their  intemperance,  upjN.'ars  influential,  and  their  con- 
sanguinity becomes  effective  only  when  raised  in  energy  by  re[>etition. 
Thus  in  a  family  known  to  me,  the  intermarriages  during  five^enera- 

•  NeverlbeIu-%  MtTjoii'j  coav*  ('  MeJ.-CUir.  Trnna./  1852)  certuiiilv  belonprd  to 
this  varifty.  Conclu-ive  proof  of  tlie  i\ir.t  is  ttfTordcd  by  niftfs  in  collateral!  which 
have  come  under  the  writer**  obacrvition  in  near  and  (listnnt  bmnche*  of  the  nme 
family.  Other  evidence  of  the  fnct  in  tlvtrnbfd  id  r  *  CUuicnl  Lectnre  on  Psetido- 
hypertrophic  Paml>8i«'  (London,  Churuhil],  1879).  The  chief  liternture it  referred 
to  in  tlmt  lecture;  the  nmnerous  pupera  tbut  liare  np}>r«.red  since  have  added 
cbiedy  to  our  kno«led;:e  uf  the  clniructer*  "f  the  nllird  fonnii  of  tdiopNthic  ntrophr, 
^.,  Hud  tbe  rut&ttous  ot  thtsu  to  the  pseudu-h^^rtruphic  vvaietjt  uid  are  referred 
to  on  ■  later  p»ge. 
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tioiu  were  vcrv  Dumerous,  and  of  ei^lit  children  iu  tbe  pn'sent  family, 
fiv«  are  albinoes,  and  two  of  these  are  tbe  subjects  of  piieudo-h/p«r- 
trophic  paralysis. 

ThediseuM-uIwajs  manifests  itself  during  the  period  of  drrelopment, 
koiuetimes  iu  the  earl)*  stage  of  ^Towtlu  at  tUe  close  of  infancy,  often 
>Sily  during  mid-childhood,  rarely  not  until  growth  is  nearly  ended, 
ui  a  tbird  uf  the  cu^ed,  the  first  symptoms  are  noted  when  tlie  child 
prst  attL-Dipts  to  walk,  wliieh  is  usually  a  little  Uter  than  in  healthy 
^ildren  ;  very  rarely  indeed,  tbe  eliild  luia  never  walked.  In  about 
>Ootber  third  the  child  seems  well  until  it  is  four,  five,  or  six  years 
>!&,  and  then  impairment  of  power  attracts  attention.  In  tbrt-^ 
b^arters  of  the  cases,  the  disease  nianifests   itself  before  tbe  tenth 

Eir.  Randy,  tbe  putieul  is  conscious  <)f  no  symptoms  until  after 
b^Tty.  at  the  a^e  of  eighUnin  or  twenty,  but  in  such  aj>i)an-utly  lute 
set,  there  has  been  enlargement  of  muscles  long  bef  "re  power 
>ecome:3  ini)jairod,  and  tbe  disease  bfgan  mucb  earlier  th;in  it  seemed 
M»  do  One  jiatient,  for  iuatance,  iu  whom  weakness  was  only  noticed 
p^lseu  she  was  twmty,  hiid  been  oft^'U  "chaffeJ,*'  when  a  young  girl  at 
Mslkool,  on  account  of  her  "  tea  kettle  calves/'  Neither  social  state 
Uor  general  constitutional  condition  seems  to  influence  tbe  occurrence 
a£  the  diseaa**,  but  its  mauifeutalion  has  sometimes  been  apparently 
acoelerat'ed  by  inBuences  that  disturb  the  general  health;  it  has  been 
Brat  noticed,  for  iubtance,  during  convalcsceuce  from  sume  general 
Uliioss. 

■  STHfTOUH. — Impairment  of  power  usmvlly  attracts  attention  before 
■by  change  ia  observed  in  tbe  size  of  tbe  muscles,  or  if  these  are 
noticed  to  be  large,  it  is  with  feelings  of  parental  pride  rather  than 
itb  suspicion,  in  spite  of  the  iiwi  that  the  children  often  walk 
umsilj,  fall  with  ease,  and  rise  witb  difOculiy.  The  act  of  going 
ptttairs  19  especially  difficult  to  them;  the  child  has  to  take  hold  of 
e  banisters  and  pull  bimaelf  up. 

The  muscles  may  at  first  present  uothing  imnsual,  especially  in  slight 
%  or  if  the  child   is  fat,  as  is  frequently  the  case.     But  at  tho 
of  five  or  six  years  au  unnatural  enlargement  of  certain  muscles 
usually  conspicuous,  especially  when   there  is  a  contrast  between 
!(bee»e  and  uther  muscles  wbicb  are  smalL     If  cuhirgenifnt  is  almost 
iversal.  it  is  usually  great  and  conspicuous.     The  enlarged  muscles 
ually  for  a  time  become  stiH  larger  in  comp.irison  with  the  others, 
afterwards  they  cease  to  increase  and  ultimately  become  smaller, 
relatively  and  then   absolutely.     This  change  occurs  earlier  in 
me  must-lcri  thun  in  others,  and  it  may  give  place  to  a  condition  of 
«tinct  atrophy. 

Among  muftcles  that  are  most  frequently  largf,  those  of  the  calf 

the  tirst  place.     They  sometimes  attain  a  remarkable  size.     I  have 

ured  a  calf  14^  inches  in  circtimfereucu  in  a  boy  of  twelve.     Tbe 

usctes  in  front  of  tbe  lower  leg  are  less  frequently  enlarged,  but 

metimes  project  beyond  the  edge  of  the  tibia.     Tbe  oztcnsors  of  tho 
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Fia.  147. 


Fiofl.  146  And  146. — Two  brothen,  ngrd  foor  ind  tiren,  tnfffring  from 

pscudo-liypertroitllic  |mrii)^nt>. 
FiQ.  147.— pAi-tial  euUrgciuent  of  rectus,  the  tmU  being  tm«U. 


l:nee  are  often  big;  occasionallv  the  rectus  or  TaatiiB  intemus  is 
increased  in  size  (the  rectus  fn  Fig:.  ^^'^)t  and  the  other  parts  may 
normal  or  suiall  ;  less  frequently  all  parts  are  small.    The  flexors  of  th^^V 
knee  commonly  escape.    The  glutei  are  frequently  conspicuously  lAfge         i 

the  flexors  of  the  hip  are^  of  course,  inaccessible  to  oltsernitio©.  ba 1 

they  are  usually  feeble,  and  no  doubt  diseased ;  there  is  generall;" — ^ 
enlargement  of  the  lumbar  muscles,  and  disease  of  a  peculiar  apgi  ^ 
imptortant  character  in  those  of  the  shoulder. 

Of  all  the  muscles  of  the  body,  next  to  those  of  the  calf,  no  one  r^~  i* 
eiihirged  more  frequently  or  in  greater  relative  degree  than  the  infr^^BV- 
spiuatus.  It  often  stands  out  so  conspicuously  that  its  edge  is  apz^Hpt 
to  be  mistaken  for  that  of  tlie  scapula  (Figs.  148  and  149).  Th^KTi* 
snpraspinatus  is  sometimes  aUo  piouiinent, but ita condition  is  usual  -^Vlh 
concealed  by  the  trapezius,  which  te  little  involved.  The  deltoid  is  al  -^BfO 
frequently  large  ;  the  syrratus  rarely.  Tbe  pectoralis  is  never  enlarge^^aa^t 
but,  on  the  otber  hand,  its  lower  half  is  wasted  or  absent  (see  p.  5L,^MlSl 
iu  a  large  iiroi>oi*tion  of  the  cascH,  and  ynih  this  the  lattssiiDusdoiT^vvi. 
^vhich  has  I  he  same  action  in  depressing  the  raised  arm  (see  p.  2^  ^Hl 
The  tens  lUiijor  may  share  the  wasting  of  tbe  latissimuB. 

The  other  muscles  of  the  arm  suffer  in  diminishing  degrefl  and  ^^^re* 
queiicy  from  above  downwards.     The  triceps  and  biceps  are  someLic^xrtv 
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larged.  the  former  more  frequently  than  the  latter,  but  occasionally 
ilv    in  oue  jnirt,     B^th  tlii-se  uiubolts  are  sometimes  wasted.     Tlie 

forearm  muscles  suffer  in 
only  a  t  mall  minoritT  of 
tbo  cases,  and  the  intrinsic 
musL'Ieci  of  the  hand  usually 
escape  altogether. 

This  escape  of  the  intriosio 
muscles  of  the  hand  affords 
a  very  marked  contrast  lo 
spinal  mus4rt]liir  atrophy,  in 
which  they  suffer  early ;  but 


5 


V 


.  Ii8. —  Piiendo-hyp<*rtrop!nc  paril^tii. 
Abt^iiee  of  litlMiiiius  domi,  oulnr^eiiient 
of  infraipinattii.     (From  a  pboto^tiph.) 


Fxo.  149.— Wasting  of  UtIiislroTM 
dnrsi  and  »orrstut ;  enlfirfif«* 
mcut  of  infracpinntufi,  Mipra- 
•  pmatuHt  mid  delloid  ;  atrophy 
ot"  hit'cpKHiid  Iricep*.  (By  Ur. 
IL  R.  Spencer,  from  a  photo- 
graph.) 


rule  is  free  from  exception,  and  although  the  escape  of  the  hands 
the  idiopathic  affections  is  almost  constant,  it  is  not  quite  invaria,ble; 
ilight  (or  couimeucin}j:)  implication  of  the  intrinsic  muscles  has  been 
met  with  in  ver^  rare  iuslancea  that  were  otherwise  typical.*  and  quite 
|distiDct  from  the  "  peroneal  type"  to  be  presently  mentioned. 
I  The  muscles  of  the  n^ck  are  very  seldom  affected,  but  I  have  noted, 
in  ft  few  cases,  wasting  of  the  clavicular  part  of  the  sterno-mastoid. 
Those   of   the  face   do   not   suffer  except  in  extremely  rare  cases 

I,*  S.ff.  8«rh«,  'New  York  Ne»rol.  Soc./  Oct.  2nd,  1888;  Bauinlcr.  'Sndirfit. 
rfeurol.  Veraamml.,'  Frelburi*,  IBSS.  I  huve  once  met  with  wiiBting  uf  the 
eitcntoT*  of  both  plinUnges  of  one  thiimh,  and  pnlarg'cmcnt  of  the  abd.  indiein  has 

n  ohnerved  (Taylor,  Clin.  Soc,  April  2-lth,  1891),  aiul  futt;  growth  !n  the  thenar 

clen  (BirgOT.  '  Arch.  I.  Pijch./  Bd.  xir). 
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i ute nil ed late  hetweon  tliis  and  the  third  type  (Ree  also  Westphsl, 
•  Charit^  Annalen/  1887,  xii,  p.  447),  but  in  the  patient  shown  in 
Fig.  152  there  was  considerable  enlargenjerii  of  the  maaseters.  Tb« 
tongue  hae  been  increased  in  size  in  a  few  instances.  The  other 
rouBcles  supplied  bj  the  cranial  nerves  always  escape. 

The  diseased  muscles  are  weak,  but  the  impairment  of  power  is  to 
some  extent  irrespeetive  of  the  change  in  size.  The  muscles  that  are 
ubuormally  small  are  generally  weulcer  thuu  those  that  are  abnormallj 
larp;e ;  and  in  the  latter  the  weuk- 
Hi'SS  increases  with  the  wasting.  In 
the  legs,  the  greatest  weakness  is  in 
muscles  thtt  are  inaccessible  to  ex* 
amiuation — the  flexors  of  the  hi[i8 ; 
next  in  order  of  weakness  come 


Vii^.  160. — Mo>l»>of  nbtaiuiiiff  exteDBionofhipi 
in  p!it.'ii(lo-liy)iertro]}]iic  pnraly^ia.  F,  fiil- 
**ruiu  of  tin*  U'ver  fi-nncd  by  the  femnr.  P, 
Tufiin  pnstLiou  hI  wliifli  the  power  ii  Mpplied 
)'y  contrHcti'ii  of  the  qiiudriccpi  feinoria. 
W,  pttsiiiun  of  weiglic  in  the  ordinar,r  mode 
of  rising,  to,  the  place  tu  which  part  of 
tlic  weight  U  tntuafcrrcd  by  putting  bandi 
on  kaeei. 


Fio.  161. — Mode  of  rfslne  ftom  t 
pronnd  in  pfteudo-by^H-rtroph 
paralysii. 


the  extensors  of  the  knee,  and  the  extensors  of  the  hip.     The  niusol 
below  tlie  kuee  usually  retain  considerabh-  power  for  a  long  time, 
the  extensors  of  the  ankle  fail  Ijefore  the  flexors.     In  the  upper  limt^^-*"* 
the  de[>ressf"r8  of  the  arm  are  usually  alone  weakened  during  the  earf     ■■^v 
period  of  the  disease,  but  subsequently  the  shoulder  musi-les  suffe — »  -*^^* 
them  the  triceps  und  the  biceps,  white  the  muscles  that  move  the  hnii"*"' 
commonly  retain  good  power  lo  the  last.  .  ^ 

The  dialribution  of  weakness  in  the  legs  causes  certain  peeulic-^^J*' 
defects  of  movement  which  are  very  characteristic,  and  some  are  err-    ~^^ 
all  but  pathugnomonic  of  the  disease.     The  difficulty  in  going  upsta^:^ 
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especially  due  to  tbe  wealiness  of  the  extensorn  of  the  knee  and  hip. 
ae  defect  of  the  extensors  of  the  hip  caiisea  the  gait  to  have  a 
imliar  oscillating  chainvtcr,  in  which  the  body  is  so  inclined  us  to 
Ing  the  centre  of  gravity  over  eaoli  foot,  on  which  the  patient 
ccesaively  throws  his  weight,  beoause  the  weiik  gluteus  modiua 
Iknot  counteract  the  inclination  towards  the  log  that  is  off  the  ground, 
less  the  balance  is  eiaot.  Tbe  greatest  defect,  however,  is  in  the 
wer  of  rising  from  tbe  floor,  and  the  most  characteristic  peculiarity  is 
&  mode  in  which  tliis  is  ucbieTf  d,  if  it  be  still  possible,  and  no  objects 
&  near,  by  which  the  patient  can  iiid  himself.  He  commonly  has  not 
fficieut  power  to  erteud  the  knees  when  the  weight  of  tbe  trunk  ia 
I  the  upper  extremity  of  the  femur,  which  is  then  a  lever  in  which 
e  p«>wer,  applied  between  the  fulcrum  and  tbe  weight,  acta  at  least 
[vantage.  He  therefore  plaoes  his  hands  on  bis  kn».'eu,  as  in  Fig  150 ; 
td  Lis  arms  thus  bring  much  of  the  weight  of  the  upper  part  of  the 
unk  on  the  femur  close  to  the  fulcrum,  between  this  and  the  power, 
hiuh  cnn  then  act  at  greater  advantage.  Moreover,  the  mere  weight 
I  the  head,  which  is  in  front  of  the  arms,  tends  to  aid  ibo  extension. 
his,  indeed,  may  effect  the  extension  of  the  knee  without  Ihe  aid  of 
le  extensor  muscles,  as  anyone  may  ascertain  by  observing  the  mobility 
F  the  pattdla  in  this  attitude.  When  the  knees  are  extended,  the 
ower  of  the  extensorR  of  the  hip  iiiav  be  suffiiient  to  raise  the  body 
Ito  the  upright  position,  or  tbf  patient  Uiuy  aid  them  by  an  upward 
Dsb  with  the  hand  aa  be  takes  it  oft.  If,  however,  these  extensors 
re  weak,  the  haoda  are  often  moved  higher  and  higher  up  the  thighs, 
rasping  alternately,  and  thus  pushing  up  the  trunk.  To  get  thus  the 
equisite  support,  tbe  knees  must  not  be  quile  extend.-d;  and  if  their 
xtensors  have  no  power,  tbe  device  cannot  be  employed,  and  the 
atient  is  altogether  unable  to  rise.  In  many  cases,  e8[>eciaUy  when 
xteDsiou  of  tbe  hip  is  easy,  the  patient  acbiev^s  the  extension  of  the 
neea  in  another  way  ;  he  puts  the  bands  tm  the  ground,  stretcheH  out 
he  legs  behind  him  far  apart,  and  then,  tbe  chief  weight  of  tbe  trunk 
rsting  on  the  hands,  by  keeping  tbe  toes  on  the  ground  and  pushing 
he  body  backwards,  he  manages  to  get  the  knees  extended,  until  the 
rank  is  supported  by  the  hands  and  feet,  all  placed  as  widely  iipart 
A  possible  (Fig.  151,  2).  Next  the  bands  are  moi'fd  alttirn.itely  along 
he  ground  backwards,  so  as  to  bnng  a  larger  portion  of  the  weight 
if  the  inink  over  the  legs.  Then  one  hand  is  pLicfd  upon  the  knee 
Fig.  151.  3),  and  a  push  with  tbi».  and  with  the  other  hand  on  the 
round,  is  sufficient  to  enable  the  extensors  of  the  hip  to  bring  the 
runk  into  the  upright  position. 

The  shortening  and  contraction  of  certain  muscles  lead  to  another 
roup  of  symptoms, — distortions  due  to  permanent  alteration  in  tbe 
osition  of  joints.  Some  of  these  ore  produced,  as  are  distortions  in 
Iher  forms  of  muscular  weakness,  by  shortening  of  tbe  less  affected 
pponents  of  the  weaker  muscles  Thus  the  knee  joints  l>ecome  fixed 
tj  the  contraction  of  the  flexors,  and  the  elbow  by  the  contraction  of 
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the  bicf  pa  when  tho  triceps  has  lost  all  power.  Those  contmotions 
oulj  occur  Ute.  and  are  usually  facilitaled  by  the  habitual  flexiou  of 
the  Viiee-  aud  elbow-jointa.  But  the  deformity  at  the  ankle-joint,  whioh 
results  from  contraction  of  the  calf  muscles,  commences  earlier,  before 
their  opponents  are  weak,  and  is  the  result  of  shorti'ningof  the  mus^-les. 
As  a  ronsequence  of  it,  the  patient  cannot  Ret  the  heWs  well  upon  the 
gTouud.  and  the  foot  cannot  be  flexed  passively  bL-yond  a  right  ongU-. 
The  gradual  increase  of  the  contraction  reaulU  in  cou*iiderable 
'•  talipfsi^quinus;'  and  as  power  lessens,  the  paiient  is  able  to  walk  less, 
and  the  consequunt  loss  of  the  extension  involved  in  the  act  permits 

a  rapid  increase  in  thceoutrac- 
tion.  The  feet,  as  Pig.  152 
shows,  Soon  as8un»e  a  |k>s- 
ture  of  extivme  extenaiou.  the 
dorsum  being  in  a  line  with  the 
front  of  the  leg,  or  formin;» 
with  it  a  convex  cun'o.  A 
subluxation  of  the  ankle-joint 
takes  pluce,  and  the  articuhir 
surface  of  the  astra^^ilus,  its 
auterior  extremity,  and  that 
of  the  OS  calcis,  form  throe 
promint'ncea  under  the  skin. 
When  this  reversal  of  the 
ankle  occurs,  the  tibialis  antt- 
cus  can  no  longer  act  as  a 
flexor. 

Another  deformity,  which  is 

due  chiefly  to  muscular  weak- 

noss,  is  curvature  of  the  spine. 

Fio.  152.— Late  stnge  of  pucnart-hTpertro-    An      aJUero-ix)sterior     Curve, 

phic  priralyiig;  ■  boy  fourtei  n  yvnn  old,     i^ith  the  C'>ncttvily  backwards 

with   muMcular   contmction  nnd    woetinc,     .  »  ,  -     .,   * 

and  lMm.1  curvature  of  tho  Bptnc  >»  «•»    ^^^^r    symptom    of    the 

disease,  and  it  may  beconio 
extreme,  the  upjier  pftrt  of  the  trunk  being  carried  so  far  back  that  a 
vertical  line  from  the  Bciipulafalls  an  inch  or  more  behind  the  cacruni. 
It  is  due,  not  to  the  weakness  of  the  trunk  muscles,  but  to  that  of  the 
extensors  of  the  hip,  in  conaoquenco  of  which  the  pelvis  is  inclined 
forwards,  carrying  with  it  the  lower  lumbar  vertebrae  ;  hence  the  upper 
part  of  the  trunk  has  to  be  held  far  Imck  to  keep  the  centre  of  grariiy 
of  the  body  over  the  feet.  The  proof  of  this  mechanism  is  that  when 
the  patient  sits,  and  the  pelvis  is  supported  on  tlie  ischial  tulwrosities. 
the  lordosis  disappears.  It  is.  indeed,  replaced  by  an  opposite  curve, 
in  which  the  back  becomes  convex,  clearly  due  to  the  woiiknesa  of  ita 
extensor  muscles.  This  curve  may  become  very  great,  as  in  the  ea«e 
shown  in  Fig.  153.  The  weakness  of  the  spinal  muscles  also  permita 
the  occunvnce   of  lateral   curvature   (Fig.    162),  influenced,  in  it« 
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tlirrctioD,  hy  the  habitual  posture  aud  the  prepondemuce  of  weakness 
On  one  side  or  the  other. 


FlO.  153.— Lad,  iged  Aftccn  ;  Ute  8lfl(re;  wasting  of 
tbi^h«;  inability-  to  kit  upriK^ht  lu  conscqa«iico  of 
tUe  weaknoMS  of  lIic  ■pinal  luuacUa. 


te  electric  irrifabilitj  of  the  muscles  is  only  altered  when  distinct 
^akness  or  wasting  has  8t?t  in,  when  it  is  lowered  alike  to  faradism 
^Xi(\  voltaism.     Tliere  is  never  any  trace  of  degenerative  reaction. 

ThtT  koee-jerk  mar  be  at  first  normal,  but  as  tlie  extensors  of  the 
^Dee  become  feeble,  it  is  always  lefiseiied  and  gradually  disappears.  It 
M  never  excessive,  aud  in  all  advanced  cases  it  is  lost.  Sensation  is 
Xinaffected,  and  so  also  are  tbe  t>pliinctera  iu  the  vast  majority  of  casea. 
Very  rarely  there  has  been,  towards  the  end,  a  slight  difficulty  in  the 
>^tc'ntioD  or  expuUion  of  urine,  to  be  regarded,  perhaps,  rather  as  a 
^complication  lluin  a»  an  efifcct  uf  the  disease.  All  other  functions  of 
Uhe  nervous  system  are  cuinmnuly  normal,  including  those  of  the 
sympathetic.  The  mental  development  of  the  subjects  of  thisdiseaso 
ia  generally  beyond  that  of  other  children  of  the  same  age,  doubtless 
on  account  of  the  indirect  influence  of  a  malady  which  withdraws  them 
from  active  amusements ;   mental  defect  is  a  pure  compiicaiiou. 

The  rale  of  progress  of  the  disease  and  it«  duration  vary  much. 
After  some  years,  oCi^n  between  ten  and  fourteen,  ihe  power  of  standing 
becomes  lost  in  consequence  of  the  increasing  weakness  and  tbe  con- 
traction of  the  calf-muscles.  When  the  patient  ceases  to  walk  tho 
muscular  disease  make^  more  rapid  progress  deformitie:;  become 
greater,  aud  tbe  patient  may  become  almost  helpless,  except  in  the 
bftods,  and  yet  live  on  foi'  several  years.  Death  is  lometimes  due  to 
•omc  intercurrent  malady,  as  an  acute  specific  diseaso^  but  generally 
tbe  lessened  respiratory  power  CLUses  come  chest  ailection  to  develop, 
OTone  that  should  be  trilling,  to  become  grave.  Life  is  thus  ended  by 
acute  pneumonia  or  bronchitis,  or  by  chronic  lung  disease, — a  form  of 
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pneumonic  phtbisis  or  broncbo-pneumonia,  whicli  develi  ^ 
■with  little  febrile  tlihlurbanco.  There  is  never  Buffieient  panil)'»ia  i>f 
the  respiratory  muacles  to  cause  death  directly.  The  duratioa  of  the 
stage  of  lielplessness  depends  very  inuob  on  the  caru  which  the  ptitient 
can  obtain. 

In  the  cases  in  which  muscular  power  remains  good  nntil  after 
puberty,  the  progress  of  the  disense  is  gen^-mlly  sluw.  The  patk'Ut 
may  reach  the  age  of  thirty  btfure  powi»r  is  tnuch  impaire<K  It  is  possible 
that,  in  some  cases,  tbe  disoaJse  never  attains  a  oonsider.ilile  degree. 
More  frequently,  bowever,  after  slight  symptoms  have  lusted  for»ome 
years,  a  rapid  increast;  occurs,  and  very  few  patients  reach  the  age  of 
forty.  Tbe  course  of  the  disease  is  slower  in  girls  than  in  boys,  and 
females  furnish  a  relatively  large  proportion  of  the  late  cases. 

Varieties. — The  chief  varieties  of  the  disease  de|K'ud  ou  the  age  at 
which  it  couimeucea,  and  on  the  condition  of  tbe  musoles,  whether  tber 
are  large  or  smaU.     In  rare  cases  a  single  mnscle  may  be  large,  and 
tbo  rest  email,  as  in  Fig    154,  in  which  only  the 
vasti  were  iocioftscd  in  size.     Or  everywhere  and 
from  tbe  first  tbe  mnsclea  are  smaller  than  nor- 
mal, and   Ibiy  progressively  waste.     Such  cases 
are  not  nncommnn  ;    in  the  first  group  of  cases 
deserilied   (by  Meryon),  enlargement  of  muscles 
Was   inconspimotis.      Many   castas   in    wliich    all 
muscles  are  small  belong  properly  to  the  form 
considered    in    tbe    next    section.      The    ca»fs 
described  by  Meryon   must  be  regarded  as  ex- 
amples   of    the   pBeudo-hypertro|«bic  form     (see 
p.  505),  but  they  present  many  points  of  resem- 
blance to  the  "  simple  atrophy  "  described  further 
on. 

Complicaiioru. — Congenital  mental  weahness, 
due  apparently  to  defective  development  of  the 
brain,  souietitues  complicates  pseudo-hypertrophic 
paralysis.  In  rare  crises  there  have  been  indica- 
tions of  some  other  morbid  condition  of  the 
central  nervous  system,  such  as  epilepsy.  It 
is  uncertain  in  what  HgliL  tho  slight  occasional  affeciion  of  the 
bladder  is  to  l>e  regarded,  wholher  as  an  invasion  of  the  vesical 
muscles  or  as  a  central  cotnpliuation.  Vigoroux  has  recorded  a  case  in 
which  the  symptoms  of  pseudo-hypertrophic  paralysis  were  oomhined 
with  the  peculiar  rigidity  of  Thom8eu*B  disease.  Of  course  thesubjecis 
of  the  disease  are  liable,  like  otht^r  children,  to  various  affections  of  the 
nervous  system ;  I  have  seen  both  chorea  and  poUo-myelitis  as  merely 
accidental  complications. 

Pathological  Anatomt.— It  is  rare,  at  the  time  of  death,  for  any 
muscles  to  be  actuully  larger  than  natural,  and  most  of  those  that  are 
affected  are  usually  bolow  the  normal  size.     They  are  pale  and 


Fio.  154.  —  Rnlarpe- 
mcttt  of  tlie  VHHti 
■tid  not  of  tlie 
rectus.  In  titii  cusa 
h11  other  innncles 
vrtre  below  uorinal 
size. 
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^ellowisb  in  colour,  and  often,  to  the  naked  ere,  resemble  perfectly 

masses  of  iidipose  tissue.     The  resemblance  is  not  n-ert-ly  one  of  aspect. 

A«  aeeo  uuder  the  microscope,  it  may  be  difiicult  for  the  observer  to 

realise  that  he  is  not  lookiu|;  lit  a  fatty  tnmour.     Nothing  may  be  at 

first  visible  but  fat-cclU,  prticiseiy  like  those  of  adtjKJse  tissue.     Among 

the  cells,  however,  are  tracts  of  nucleated  fibrous  tissue,  and  a  closer 

exatniiiation  v(  these  shows  that  the  tracts  contain  also  muscular  fibres 

C^ig.  155),  most  of  them  much  narrower  than  normal.     Tbey  are  also 

irn-giilar  in  width ;  a  broad  fibre,  for  iustuuce  (as  iu  the  figure),  aud- 

doiilj/  becoming  narrow,  • 


Fit 


-OflstroGncminB  muRclc ;  inn«cn1nr  flUrm,  iirpg^Urly  nftr- 
rowctl  and  in  part  di'gi>tiertitt><1,  lie  nmoug  trat-ta  uf  uuclvated  tibruos 
tiune,  Rcparated  by  ulijXMe  t'lHsue. 


The  fibres  for  the  most  part  prnserve  their  transverse  Gtriation,  but 
where  they  are  narrowest  this  may  have  iu  part  di8ap[>ean'd,  eitlier  by 
granular  degeneration,  or,  more  commonly,  by  a  simple  fading  of  the 
slrisB.  In  the  narrowed  fibres  the  Ktrise  are  sometimes  farther  apart 
than  normal.  In  otber  parts  broad  fibres  may  be  seen,  normal  or 
rii-arly  normal  in  asiHjct  (Fij^.  15(>)  conr^iiie;  among  the  fat  cells,  and 
a(^omi)anied  by  a  smaller  amount  of  fibrous  tissue.  Fi])re8  occasion- 
ally present  fatty  degeneration,  a  lonja^itudinal  striation  or  fiaauring, 
vitreous  (*'  waxy  ")  degeneration,  or  vactuolation,  but  these  are  rare. 
Some  empty  sarcolomma  sheaths  maybe  seen  where  the  natrowing  of 
the  fibres  is  greatest.  In  muHcles  that  still  preserve  some  red  tint, 
the  amount  of  fat  is  less,  and  there  is  often  a  relatively  larger  amount 
of  interstitial  fibrous  tissue.  Very  rarely,  in  some  part  of  a  muscle, 
there  has  been  only  wasting  of  the  fibres,  without  the  interstitial 
<^2iLge,  present  eUewhere  (Singer,  in  the  triceps^. 
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Ill  aome  of  these  the  inleretitial  tissue  may  be  almost  entiTely 
fibri>U8,  a  ffW  fat  cells  ouly  being  visible  here  and  there.  In  sueh 
muscles  it  is  common  to  find  the  fibres  more  daraa^J  than  in 
those  in  whicb  the  growth  is  partly  fatty.  It  is  chiefly  in  the  latter 
tbat  many  uormal  fibres  are  seen.  Muscular  fibres  larger  than  normal 
are  seldom  found  after  death,  but  such  bbres  bave  been  sifea  in  frag- 
ments removed  during  life  by  excision,  or  by  a  **  harpoon-trocar ; " 
il  is  poasiblo  that  the  increiisod  size  was  due  to  ft  vit&l  conlractioQ 
under  the  mevhiiuieal  stimulus  iuvolved  in  tbeextractiou,  but  enlai 
ment  has  sometimes  seemed  unquestionable  (See  note,  **  Mui 
Hypertrophy  "). 


Flo.  166. — Qutrufiteiniiiii  muvrle  ;  two  nearly  nannnl  mnicntnr  6bref, 
accompftnietl  Uy  flbroiu  lisaue.  surrounded  bjr  f>t  cills. 

The  motornerves,  when  examined,  have  been  found  normal.  Tbe 
condition  of  tbe  Reiisory  muscle-nerves  (which  terminate  in  the 
inlt^rstrtial  tissue  in  whicli  the  primary  morbid  process  occurs)  has  not 
been  ascertained  iu  any  instutiee.  The  spinal  cord  has  been  found 
jterfectly  normal  iu  most  cases  in  wbich  it  has  been  examined.  In 
a  few  there  have  been  slight  and  irregular  degenerative  cbaoges. 
Tbey  have  not  been  so  murked  in  any  other  case  as  in  ouo  examined 
bv  Lockart  Clarke  and  myself.*  but  the  ant-erior  grey  matter  was 
uniiffectt'd,  and  the  changes  were  probably  merely  assiKjiated,  and 
not  the  cause  of  the  symptoms.  HtemoiThages  have  been  occasionally 
fuund.     Probably  they  have  occurred  late  in  life  in  the  degeneiutt-d 

*  '  Mcd.-Chir.  Trans./  vol.  Ivii,  p.  247.  In  ihu  cjue  thi*  cervlcn)  and  dor-ftal 
rej^iont  wei-e  normal,  wiib  the  ezceplinn  of  liere  ami  there  ilig'ltt  acrnniulalioni,  nt 
the  bottom  of  the  fissurei,  of  products  of  degeneration,  probiibty  dt-rived  frora  thti 
perivascular  erosion  common  Mt  all  ages.  At  the  last  dorsal  segment,  however,  there 
was  an  nrea  of  gninular  disintef^Tiition  In  the  intermediate  gre,r  subflt«nee  on  each 
side,  in  front  of  the  posterior  vesicuUr  truct.  Thi^  part  wiu  undulj  tmnshiceut  for 
half  a  centimetre  in  TCrtirat  extent,  and  in  the  middle  of  tbii  area  tlie  diiintegration 
bad  produced  an  aitiml  CAvitj,  acruaa  v>  liich  tb«  fibre*  for  tbe  cerebellar  tract  ran 
unchAUgfd. 
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me.  The  neuroglial  cells  have  been  found  increased  in  number, 
I  the  fibres  of  the  white  substance  have  been  found  irre^larlj 
U3ge>1.  in  a  few  cases,  without  any  constancy  in  the  seat  of  the 
entioD. 

IPatholoot.— The  common  integrity  of  the  anterior  grey  matter  of 
t  c-ord.  and  e8|)et;iaUy  of  the  motor  ncrve-o^lls,  seems  conclusive  evi- 
nce that  tho  disease  of  the  muscles  is  not  duo  to  a  primary  lesion  of 
e  Bpiiial  cord.  The  slight  irregular  changes  occasionally  found 
b  probably  ci:>nseciitivc  to  the  long  inaction  of  the  cord  and 
tformity  of  the  spine.  PseuJo-hyperlrophlc  paralysis  is  not  there- 
Ife,  as  was  at  first  thought,  merely  a  form  of  spinal  muscular  atrophy 
ith  a  special  muscular  change.  The  significauce  of  the  pathological 
Ostomy  is  that  the  malady  is  a  primary  dise;ise  of  the  miisdea, 
insisting  in  an  overgrowth  of  the  interstitial  connective  tissue,  in 
ich  fat  may  or  may  not  be  deposited,  an>J  that  the  w;i^tiiig  of  the 
scuUr  fibres  is  secondary  to  the  interstitial  growth.  The  iudi* 
on  of  the  conditions  uuder  which  the  disease  occurs  is  that  the 
»e  is  congeuilal,  the  result  of  a  perverted  tendency  of  growth. 
t  in  the  embryo,  and  derived  from  the  germ  from  which  the 
bryo  proceeds.  In  this  couucclion  it  is  instructive  to  note  that 
is  one  form  of  congenital  tumour,  the  structure  of  which  is  almost 
kctly  the  same  as  that  of  the  musclea  in  pseudo-hypertrophic 
t&lysis.    Fig.  157  might  be  a  fragment  of  a  muscle  iu  this  disease, 


<  iV 


-"^'W 


FlO.  157. — Section  of  a  luyolipuma  which  whb  Attached  to  the  iipinal 
conl  of  a  man  suHeritig  from  locomotor  atpftxy,  for  comparisou  witli 
Figs.  1&6  and  15d. 


it  is  a  section  of  a  myolipoma,  the  congenital  character  of  which 

imphaMsed  by  the  fact  that  it  was  attached  to  theconus  medulhtris 

spinal  cord  of  a  patient  whoso  muscles  were   healthy.     (The 

lOUr  is  shown  also  in  Fig.   I*i3).     It  must  have  been   due  to  the 

fmeut  of  some  of  the  embryonal  elements  from  which  muscular 
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tissae  is  developed,  and  it  shows  that,  from  fiuch  elements,  ma 
structural  condition  fouud  iu  paeudo-livpertropbic  paraljrsis  iiiaj  arise. 
The  poiutb  of  chief  iiiiportaiict*  in  the  general  pathologr  of  thedisfasti 
have  been  nientioDcd  in  tlie  introductory  reuDirks.  The  difficult 
question  of  the  precise  mcchanibin  hy  which  the  musculur  fibres 
(iuffer  must  be  rej^anlcd  as  an  open  one.  We  may  assume  a  dofectire 
vitality  in  tbeui,  but  the  couapieuous  lesion  is  the  growth  of  connec- 
tive tissue,  and  by  this  the  tibreti  are  doulttless  damiiged,  whether 
fatty  tissue  is  furuied  or  not.  Indeed,  the  6bres  seem  to  suffer  nioro 
when  there  is  ouly  fibrous  tissue  thau  when  there  is  the  fatty  deposit, 
although  it  is  chiefly  the  fat  tbut  causes  the  enhirgemeut  of  the 
inusolcd.  Tht-re  st-ems  to  be  a  tenHuncy  to  the  formation  of  fat  in 
the  early  stage  of  the  disease,  and  to  its  removal  in  the  later  stnge, 
ainoe  in  the  former  the  musrles  may  oft<3n  be  observed  to  iocrvase 
in  sife,  and  in  the  latter  they  become  smaller,  f»artly  from  some 
removal  of  fat  and  partly  from  the  increasing  atrophy  of  the  musculnr 
fibrt'S.  It  is  then  that  the  greatest  imjiairment  of  power  occurs, 
lu  the  cases  in  which  the  muscles  are  small  from  the  fii-st,  the 
tendency  to  the  deposit  of  fat  seems  slight,  and  the  condition  u 
an  almost  pure  muscular  sclerosis.  The  late  shorten  ng  which  occurs 
seeois  to  be  due  to  the  contractiou  of  the  interstillul  fibrous  tissue, 
and  it  often  coincides  with  the  shriukiige  from  the  removal  of  some  of 
the  fat,  and  the  atrophy  of  the  muscular  fibns. 

If  it  be  true  th;it  the  latissimus  dorsi  and  lower  half  of  the 
]>ccloraIis  are  sometimes  congenitally  absent  in  pseiido-hy|iertrophio 
[laralygis.  the  fact  is  quite  consistent  with  the  explanation  of  the  nature 
of  the  disease  given  above.  These  two  muscles  stand  ]>erhaps  lowest* 
in  functional  importance,  among  the  muscles  of  the  body,  being  used 
chiefly  for  the  rare  depresi^ion  of  the  aiui  against  a  resistance  (see 
p.  2fi).  It  is  readily  intHligible  that  adefect  iu  the  embryonal  tissue 
of  the  muscular  system  should  be  quantitative  aa  well  as  qualitative. 

The  loss  of  the  knee-jerli  is  sufticiently  explained  by  the  lesion  of 
the  muscles.  According  to  the  theory  that  the  irritability  on  which 
the  jerk  depetids  is  due  lo  a  muscle-reflex  action,  the  loss  is  readily 
intelligible,  since  the  afTcrent  iniptdse  is  due  to  the  stimulation,  by 
tension,  of  the  sensory  rau.scle-nerveB,  and  these  end  (or  bfgin)  in  the 
interstitial  tissue,  which  ia  the  seat  of  the  j»rimary  morbid  process  in 
this  disease.  But  the  wasting  of  the  muscular  fibres  must  also  be 
capable  of  abolishing  the  knee-jerk  when  the  atrophy  reaches  n 
considerable  dogree,  and  it  ia  also  possible  that  the  motor  nerve- 
endings  share  this  structural  damage.  On  any  theory  of  the  nnt'ire  of 
the  knee-jerk,  this  will  explain  its  loss.  It  is  only  when  the  muscular 
changfs  Iiiive  attained  a  considerable  degree  that  the  loss  occurs.  The 
fact  therefore  does  not,  in  itsidf,  suggest  any  lesion  of  the  spinal 
cord.  If  themiilady  is  thus  one  of  a  morbid  developmental  tendency, 
it  is  not  surprising  that  a  tendency  to  analogous  developmental 
diseases  should  be  sometimes  present  in  the  nervous  system,  and  thai 
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US  tmbeciiity  and  epilepsy  od  tbe  one  liandp  or  arijlnlsm  on  the  other, 

ouli]  lie  oucasiunallv  asBociated  ^ith  tUe  disease. 

Diagnosis. —The  diagnoa'a  of   the  diseasa  U  usually  easy,  if  its 

cbumct^ra  are  known.     TLe  peculiarity  of  gait  aud  the  mode  of  rising 

from  the  floor,  the  age  of  the  patieut,  and  the  progressive  chamcter  uf 

ve  impuirinent.  are  in  tUemselTtfS  sufficient  to  eugt^eat  the  affection, 

td  exiiuiinutiuD  rewalB  eulurgement  and  oftm  coulractiou  of  tUecalf- 

iiiyeles,  auda  chan^'eiii  tbebizoof  others^  wblL'hcoutirm  the  diagnosis. 

he  uioiJe  of  ristu;r  is  not  absolutely  pathognuiuouic,  audit  has  misled 

en  good  obserTcrs ;  it  is  oc-casiunally  acquired  in  other  dist-aseH  iu 

liich  there  is  a  gradual  weakening  of  the  extensors  of  the  hip  and 

nee.     It  is  met  with  equally  in  the  simple  idii>palhic  atrophy,  but  u 

rare   from   auy   other  cause  as  to  be   of   very   great   diagnostic 

ggestiveuess. 

Of  the  condition  of  the  muscles,  that  which  is  most  chnracteristio 
the  comhitiation  of  eulargemout  of  the  infraspinatus  with  a 
ting  of  the  latissimus  and  lower  part  of  the  pectoralis.  I  pointed 
C  some  years  ago*  that  this  couditiun,  wbich  is  seldum  absent,  is  of 
high  diaj^QOcitiu  importance,  and  subsequent  observations  hare 
ly  confirmed  the  opinion.  Next  ia  importance  is  the  enlargemout 
the  calf-muscles,  especially  in  combination  with  contmcture  that 
not  be  overcome.  In  general,  the  enlargement  ami  diminution  of 
eigbbouring  muscles  is  very  siguiticaut,  but  it  must  be  remembered 
lat  they  may  be  gravely  diseased,  and  yet  of  normal  aizf.  or  from 
le  first  smaller  than  normal.  In  such  cases  they  are  often  hard, 
nd  the  distribution  of  the  affectiim  in  the  same  as  that  of  the  double 
^ange  in  typical  casi-s.  Such  cases  illustrate  the  relation  of  this 
}Tui  and  the  simple  atrophy  described  in  tbe  next  section 
The  disease  with  which  confusion  is  most  common  is  the  so-called 
ccnigenital  sjuiMlic  paraplegia  '*  (p.  441).  Both  diseases  affect 
bildren  ;  in  both  there  aiv  weakness  of  tbcloRsand  contraction  of  ihe 
If.musclefi,  and  in  buth  themusiiles  are  frequently  large  The  chief 
istinctions  have  l)een  already  mentioned.  The  most  important  are 
le  preservation  and  excess  of  the  knee-jerk  iu  spastic  paraplegia,  the 
ndency  to  spasm  of  the  legs, — the  facts  that  the  contracture  is  active 
id  can  be  overcome,  that  the  patient  does  not  rise  from  the  gro'ind 
the  way  peculiar  to  pseudo-hypertrophic  paralysis,— iiud  the  oppo- 
te  tendency  of  the  two  diseases.  Spinal  muscular  atrophy  is  only 
:ely  to  be  ct)nfused  with  the  simple  atrophy. 

Between   the  two  forms  of   idiojMithic  atrophy,  the  distinction  is 

ii-celv  one  of  diagnosis  pr(>f><*r ;  it  is  rather  a  question  of  the  category 

in  which  a  ease  should  be  pluced.     The  most  ini|)ortant  distinction  is 

c  freed<im  of  the  calf-muacles  from  enlargement  in  the  atrophic  form. 

o  face  is  not  affected  in  pseudo-hypertrophy  as  it  so  often  is  in 

opathic  atrophy,  except  only  in  some  int-ermediatA?  instances.     If 

ore  tliau  one  member  of  a  ftimily  is  affected,  some  of  the  sufferers 

*  '  rseuila-h\pertro]-It.c  Mufoulsr  Puriiljsis,*  Loudon,  1879. 
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will  usually  present  cbaracterist ic  symptoma  of  tbe  special  form,  for  it 
is  remarkable  with  wbitt  coaBtaacy  the  two  types  ^euerally  rvuuuu 
distinct  (»ee  p.  403). 

Pboqnosib, — lu  tbe  case  of  any  cbild  with  peeudo-hypertropfaic 
paralysis,  the  prctgnosia  is  most  grave.  It  is  almost  certain  that  each 
year  will  bring  increasing  diiability^  and  that  the  patient  will  oot 
reach  adult  life.  It  is  only  when  tbe  diaeaae  developii  late*  and  the 
symptoms  do  not  become  considerable  until  after  twenty  years  of  a$^, 
that  there  is  a  possibility  that  the  disease  may  not  attain  it«  ultimate 
deiip'ec,  but  even  in  such  cases  this  hope  ia  seldom  realised.  In  any 
case,  and  at  any  age,  it  is  unlikely  that  the  patient  will  live  moreth&n 
seven  years  after  the  power  of  standing  is  lost. 

Treatment. — As  a  congenital  develitpiuent-al  malady,  pseudii-hyper- 
trophic  paralysis  is  one  of  tboso  diseases  in  which  medicine  ia  neces- 
sarily powerless  to  cope  with  the  essential  elements  of  tb<^  process. 
As  may  be,  therefore,  exi>eeUHl,  no  drug  has  been  found  to  exert  an 
influence  on  the  course  of  the  affection,  although  sneh  nervine  Ionics 
as  phosphorus  and  arsenic  have  been  thought  sometimes  to  retard  for 
a  time  tbe  progress  of  the  weakness.  The  stimnlation  of  the  mu«cles  by 
electricity  Las  Iwen  einployetl  and  advocjited,  but,  however  sedulously 
employed,  no  distinct  result  follows  the  use  of  either  famdisin  or 
voltatsm.  It  must  be  remembered,  moreover,  that  electricity  is  a  very 
feeble  agent  in  stimulating  the  growth  of  muscular  fibres,  compared 
with  tbe  physiological  stimulus  of  voluntary  effort.  Muscular  exercise 
may  reasonably  be  looked  to  in  order  to  make  up,  in  some  degree, 
what  is  lacking  in  this  disease,  and  does  seem  to  have  some  influence 
in  retarding  the  failure  of  power.  It  may  perhaps  induce  further 
growth,  or  greater  power  in  the  muscular  fibres  that  ha?e  not  yet 
suffered,  or  actually  supplement  the  defeciive  trophic  energy.  When 
muscular  exercise  is  stopped,  there  is  certainly  a  quicker  failure  of 
strength.  Hence  it  is  desirable  that  the  patient  should  carry  out 
carefully  planned  gymnastic  exercises,  so  arranged  as  to  call  into 
action  the  muscles  that  most  need  help.  These,  thoroughly  per- 
severed in,  have  seemed,  more  than  any  other  mear)s,  to  retard  the 
disease.  Although  tbey  have  not  in  any  case  arrested  it,  the  trouble 
that  is  necessary  to  arrange  the  method  is  certainly  well  spent. 
Rubbing  and  massuge  improve  the  circulation,  and  tend,  esptvially 
when  combined  with  passive  uiovemonts,  to  lessen  the  tendency  to 
muscular  contraction  and  consequent  deformities. 

The  infinonce  of  muscular  exercise  renders  it  very  important  to 
maintain  locomotion  as  long  as  possible.  The  ability  io  stand  and 
walk  is  generally  lost,  through  the  contraction  of  the  calf-muscles, 
some  time  before  the  muscular  weakness  would  take  the  patient  off  bis 
feet.  In  such  coses,  tenotomy  may  restore  the  i>ower  of  walking  for 
some  years,  and  when  the  contracture  returns,  its  removal  baa,  a 
second  time,  enabled  walking  to  be  resumed.  The  operation  is  thus 
distinctly  beneficial,  and  should  be  performed  aa  soon  as  the  actual 
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for  it  ariflps,  and  divisioQ  of  tbe  tendon  is  far  better  than  any 
iuifierfect  subatitutu. 

During  the  later  fitages  of  the  disease  great  care  ia  required  to 
j>reaerve  the  patient  from  fatiirrh,  whii-h  helps  to  excite  tbe  pulmonary 
zxuscbief  that  so  often  ends  life.     Similar  care  is  also  needed  during 

kj  intercurrent  maladv  which  the  patient  may  contract. 


Simple  Idiopathic  Muscular  Atbopht,* 


^F      The  cases  in  which  there  is  no  muscular  enlargement,  in  which 
'busting  is  manifest  from  tbe  first  in  the  size  of  the  muscles,  are  much 
more   rare  than   the   pseudo-hypertrophic  disease.      They   belong  to 
•everal  types,  more  or  less  distinct,  of  which  the  most  commun  ia  that 
to  which  Erb  has  given  the  name  of  ''juvenile/'  and  of  which  most 
inatuncea  are  probably  the  jjseudo-hypertrophic  disease  without  mus- 
^b  eular  enlargement ;   otbei*8   are   more   special   since   the   lower    leg 
^^  muscles  have  suffored   but  little.     A   more   striking  variety  is  that 
which  is  characterised  by  tbe  affection  of  the  muscles  of  the  face 
in  additioo    to   those    of  the    shoulder   girt,ha — tbe    "  fiicio-acapulo- 
humeral  type "  of  Landouzy  and  Dcjerine.     In  a  third  variety  the 
afftfctioa  begins  in  tbe  legs  and  is  peculiarly  slow  in  course.     Some 
I        other  types   may  ultimately  be   differentiated,  but  it  ia  important 
to  recognise  the  fact  that  eren  those  that  we  can  now  distinguish,  as 
the  most  pronounced  in  tbeir  features,  do  not  keep  entirely  distinct. 
Tbey  are  connected,  by  int^Tmediate  forms,  not  only  with  each  otber, 
but  even  witb  tbe  pseudo-hyiwrtrophic  disease.f    But  these  are  very 
rare ;  as  a  rule  the  two  Utter  types  i*em;un  distinct  iu  the  families  in 
which    they  occur,    and  tbis  is  the   justification   for   their   seiKiraie 
description.     In   those   families  iu  which   simple   muscular  atrophy 
occurs,  however  numerous   the  cases,  however  different  tbe  distribu- 
tion of  the  disease,  and  however  various  t)ie  ages  at  which  it  begius, 
QiseB  rarely  present  the  distiuctive  characters  of  psoudo-hypertrophio 
paralysis. 

*  Ttie  most  inportiint  writing*  on  thesubjoct  (betide*  thoae  ipeeiftUy  quoted)  sra 
tbo«e>  of  Uuchenne  in  *  ^leotrii>iition  L(>cali«£  *  (p.  tiOof  Poore's  trKiuUtioD,  piiMiitht^ 
by  the  New  Sjdeiihaui  Society) ;  Bar«iikow,  •  lunug.  Diiwcrt./  Halle.  1872 ;  Leyd«n, 
'  Klin.  d.  Riiekenm.  Kniiik.,'  Bd.  ii,  p.  525  :  MOhlus, "  Uered.  Nerveitk.,"  Volkumnu'i 
'  KHn.  Vorlri^e.'  No.  171  ;  Landouzy  and  Dij^iriiie,  *  lU-vue  de  Med.,'  1885,  pp.  81 
and  251  ;  Miwie  Hnd  Gnlnon  (n  serte*  of  cuei  observed  at  tbe  SMlpctri&re),  ih.,  1885  ; 
Sachs.  •  New  York  Med.  J"urn.,'  l>.'c.  16tb,  1888 j  Hltxig,  'Berlin  klin.  Wochen- 
ftchr./  1888;  Singer,  *  Zuitscu.  (.  Hellk.,'  Ud.  viii.  KspecUUy  valuuble  are  the 
pftper^i  by  Erb,  '  Ueot.  Archiv  f.  klin.  Med.,'  Bd.  xxxiv,  1884,  and  'Neurol.  Ccn- 
tr*lbl.,'  July  1st,  1886,  with  numerou-*  later  writinffa.  Biblio^mpbical  rerert-ncei, 
Ac.  will  be  found  alto  in  Tootb'e  'Tlesimtn  the  Peroneal  Type,'  and  in  my  Lecture 
on  P»eudo*hypiTtropbic   Panlyni*  (1879).  and  in  Such'*  article  (loc.  cit.). 

t  £^g.,  ca>e  dtMcribed  and  collected  by  Marie  and  Uulnon  (loc.  cit.),  connerting 
tbe  {Mado-hyperlrophio  foroi  wiih  both  ibe  juvenile  and  the  facial. 
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Tbere  is  less  constant  separation  between  the  siniplo  "jurenile'* 
and  the  fticUl  forms.  Alth>>u;^h  they  often  keep  distinct,  the  affec-tion 
of  the  face  has  be^n  abseut  in  a  few  ciises  in  a  fnmily  in  which  it 
was  the  first  part  to  be  afferted  in  most  sufferers.  Thns  a  niiin  with 
simple  atrophr,  beginoiug  at  fourteen  in  tbe  shoulJer-  and  tbigh- 
muacles^  whose  face  was  uuafF<tcted,  bad  a  tiaughtor  who  be^a  to 
suffer  at  eleven,  and  iu  whom  tbe  faoe»  scapular,  and  arm  muscles 
were  involved  *  The  peculiar  "peroneal  l^pe"  is  not  iiicludod  in 
this  outline,  and  the  statements  berii  made  do  not  appl^  to  it. 

Causss. — We  are  able  to  trace  no  caiuse  bevond  the  con^^nitol 
tcuUoucy,  already  considered^  sbown  by  the  occurrence  of  uiunj  caaeain 
the  same  family,  and  iu  more  than  one  gentTation.  In  one  remarkable 
series  recorded  by  Barsickow,  twenty-four  cases  were  distributoJ 
through  five  generations,  and  the  disease  was  also  tritoed  through  five 
geniratinus  in  a  yroup  descriljed  by  Landouzy  aut.l  Di^eriae.  It  is 
very  rare  for  the  disease  to  be  confinGd  to  one  generation,  far  ninre 
rare  than  for  pscudo-hypertrophic  pLiml^'sis  to  bo  bo  confined.  But.  oa 
in  the  Ciise  of  most  conguuitiil  Lcruditary  disoaaea,  cases  that  are 
apparently  isolated  are  occasionally  met  wiih.  Such  isolat<rd  ca»RB 
are  rare, — more  so,  prohaltlv,  than  in  the  psoudo-hypertrophic  form; 
although  wider  observation  may  show  that  th«*y  are  more  frequent 
Iban  we  now  suspect.  In  the  families  of  the  patients  shown  in  Figs. 
168-61  and  162  no  example  of  analogous  disease  could  be  heard  of. 

Both  sexes  suffer;  in  a  few  families,  females  chiefly;  in  others^ 
males  ;  in  must,  both  have  been  affected.  The  age  at  which  tbo  disease 
first  luauifests  itself  is  extremely  variable.  It  may  begin  as  early  aa 
twot  or  thrt-e^  and  as  lute  as  sixty  years.  But  the  onset  is  seldom 
during  ebildb<jod;  in  the  mujoiity  uf  cases  the  disease  shows  itself 
between  fifteen  and  thirty-fire;  tliat  is,  during  tbe  later  period  of 
growth  and  the  early  period  of  adult  life.  Even  iu  the  same  familr, 
the  variations  may  be  txtreuie;  iu  that  descrilied  by  Barsickow  the 
date  of  tbe  ousiat  of  seventeen  cases  was  knuwn,  and  waa  as  follows  : — 
in  one  at  12 ;  iu  four  betweeu  15  and  20 ;  iu  seven  between  20  and  30 ; 
in  three  betweeu  'SO  and  40 ;  iu  two  after  40.  A  woman,  agfd  fiftv-two^ 
began  to  suffer  ut  30^  but  her  son  at  3  years  of  age.§  Sei  baa  no 
infinence  on  tbe  date  of  onset,  nor,  as  a  rule,  can  any  relation  be  traced 
between  the  dati-  and  the  plact'  at  wbioh  the  wasting  Iwgins.  When  tbe 
wasting  begins  in  the  face,  the  disease  more  frequently  commences  in 
childhood  than  when  the  first  8vm|itom3  are  in  tbe  limbs,  but,  in  some 
instances,  the  atrojjby  bus  coramoneed  in  the  face  late  in  life,  and  this 
iu  the  same  family  in  whicb  otber  Huffirera  have  been  young.  Tbus 
in  the  sexual  proclivity,  and  in  the  date  of  onset,  there  is  a  marked* 
difference  boiween    this    form    and  ]»8eudo-hypertrophy ;  tbe  latter 

•  Troiaier  and  Ouiddh,  *  Rev.  de  M^.l./  1889,  p.  48.      See  al«o  Singirr,  'Z«iU 
f.  U«llkV  riii,  p.  229. 

t  Krwke, '  Mancli.  Med.  WocbenicUr./  X88«. 

%  Liindouzy  and  DJjerino,  loc*.  cit.  §  Ibid. 
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ovHug  a  stronger  teDdoncj  to  affect  males,  and  to  manifest  itself  in 

biltiUood.     The  "juvenile  "  form*  as  a  rule,  presents  less  difference. 

As  a  rule,  oo  direct  exciting  cam^q  van  he  traced.     lu  a  few  iustaocea 

e    unset  has   succfeded  some  otber  morbid  process,  sucU  as  ehlo- 

is,  acute  disease,  or  rheumatic  affoctious  due  to  exposure  to  cold  ; 

bd  the  depression  of  general  health  resulting  from  these  may  have 

etermined  the  time  of  onset,  but  is  not  likely  to  Imve  done  more. 

a  other  individuals  of  tbe  same  families  the  disease  has  develoj^od 

ithoiil  tbe  aid  ol'  any  eititinij'  influence. 

Symptoms. —  The  onset  is  alwiiys  ^rudiial.  Weakness  and  wasting 
>nie  on  together,  and  are  noticed  simnltaneouslr,  unless  the  com* 
lencing  atrophy  is  ooncealiKl  hy  sniicntatieous  fat.  The  atrophy 
enerally  begins  in  the  upper  ami  and  shotilder-niuscles,  having:,  in 
be  most  common  "juvenile"  form,  a  similar  distribution  in  these 
larts  to  that  of  pseudo- hypertrophic  paralysis.  In  the  facial  form, 
however,  this  part  usually  suffers  first,  as  in  the  lad  fiynred  on  p.  406. 
In  rare  cnst-s  the  trusting  not  only  be<^'inH  in  the  legs,  but  remains 
ted  or  almost  limited  to  them.  In  the  part  first  affected  the  dis- 
\  slowly  iocrenses,  and  theuce  it  usually  spreads.  Tlie  onset  miiy 
symmetrical  on  the  two  sides,  or  one  side  may  suffer  some  time 
fore  I  he  other. 

Of  the  arm-muscles,  the  weakness  and  wasting  are  noticed  first  in 

e    biceps  and  triceps,  and  with  these  the  supinator  longus   often 

ers.     But  examination  generally  shows  that  the  lower  part  of  the 

peetoralis  and  latiseimus  dorsi  a^e  greatly  wasted,  a  loss  of  which  the 

{tati**nt  may  be  little  aware,  on  account  of  the  relative  unimportance  of 

these  muscles.     Sometimes  the  upper  part  of  the  pectoralis,  and  even 

^he  pectoralis  minor,  are  also  affected  (Fig.  159).     The  tendency  to 

■trophy  of  the  lower  part  of  the  pectoralis  and  latissimus  is  a  character 

which,    as   already  stated,  is   common    to   this  disease  and  pseudo- 

jbjpertrophic  paralysis,  but  not  invariable  in  either.     The  deltoids  are 

ely  involved ;   in  many  cases  they  are  normal ;  sometimes  they 

ve  been  thought  to  be  unduly  large;  in  a  few  inatiiuces  they  have 

n  wasted    (Fig     162),     The   seiTatus   magnus   is   often   affected 

)g.  Itil),  but  may  escajie,  evim  in  a  sevt-re  case.     The  supraspinatua 

d    infraspinatLis  may  also  suffer,  but  are  often   normal  or   even 

larged,  the  traj^ezius  and  rh-maboids  have  been  affected  in  many 

s,    sometimes    much   atrophied   (Fig.    101),    especially    in    the 

juvenile  "  form. 

The  foreurm-musclofl  generally  cscajje,  with  the  exception  of  tho 

^jrapinator  longus.     Occusioually  there  lias  btcn  some  weakness  of  tho 

■ong  extensors  or  flexors  of  the  fingers,  with  or  without  slight  visible 

Bwssting.     In  the  case  mentioned  on  the  next  pai^e,  the  extensors  of 

Ktbe  phuhinges  of  the  thumb  were  involvt'd  on  the  left,  and  the  radial 

extensor  of  the  wrist  on  the  right  side.     Kartly  the  foreiirm-muscles 

Ennch  atrophied.  In  several  instances  there  has  been  some 
Lhc  small  muscles  of  the  hands^  tho  thenar  and  inteiosscal 
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muscles,  or  tlie  inUrossei  only,  as  in  ih^  case  of  Lanrlouzy  and 
D^jerine;  but  in  the  majority  the  integrity  of  these  niusoles  is  a 
marked  feature  of  the  disease,  and  a  contrast  to  the  spinal  form. 

The  ufft'Ctiou  of  the  face  is  peculiar.  There  is  commonly  a  failoriH^ 
of  the  zygomatic  muscles,  and,  in  consequence,  a  loss  of  the  naso-lal'ialg^-J 
furrow*  and  a  curious  alteration  in  the  smile  ;  instead  of  the  angles o^fc^  ^ 
the  mouth  being  drawn  outwards  uud  upwards,  they  are  movetS^siI 
upwards  by  the  elevators  of  the  upper  lip  and  an^le  of  the  iuriuth.^crx 
Tbe  urbicularis  oris  is  also  affected,  and,  in  consequeaee,  the  lips  ar^^^e 
habitually  separated,  the  luwer  Up  projects,  the  patient  canno  ^l-jI 
"pout."  and  the  articulation  of  labials  is  imperfect.  The  face  has  m  % 
dull  expression  and  the  as[x*ct  is  very  {Peculiar;  it  has  been  temie«^^^, 
by  Laudouzy  and  Dcjt-rine,  the  "  myopathic  face."  In  one 
observed  by  them,  the  face  was  unequally  involved  on  tbe  two  sid 
Barely  (as  in  Fig.  159)  the  frontales  have  been  involved,  and  tiKrz^e 
orbicularis  palpebrarum  Las  beeu  weak.  Weakness  of  the  eyeli£=^^l8 
WiiB  supposed  to  be  the  cause  of  distinct  exophtbalmos  present  in  oEr::^Bme 
woman.*  In  the  case  described  by  Kreake,  inability  to  close  tbe  ey^  — es 
was  noted  at  three,  and  at  ten  the  paralysis  of  the  face  wus  absnlut;=^»-te. 
Wasting  of  the  muscles  may  be  indistinct,  because  the  contour  of  ilET  he 
face  is  only  to  a  slight  degree  infiuence<l  by  the  substanre  of  XT'  ^^be 
muscles.  Tbe  projecting  lower  lip  may,  indeo'l,  appear  to  bo  thictz^^ser 
tban  normal.     In  many  cases  the  buccinators  have  been  affected.  in 

some  instances  they  have  been  normal,  and  then  have  drawn  outt^-^^be 
angles  of  tbe  mouth  in  aniiltng.     The  tongue  has  been  always  i^      in 
affected,  and  so  also  have  the  pharyuz,  laiyni,  muscles  of  masticittic^^^n. 
and  the  eyeball-muscles  f 

Tbe  muscles  of  the  spiao  have  sometimes  been  normal,  iiniiii  liii      ^rn 

•  l^niulnnxy  and  Dej^rino. 

f  In  a  rintJEtilHr  cam  under  niy  cure  some  ycRri  ago,  ftii  iiffection  of  tbe  fna 
inutcles,  aimilAr  to  that  of  idiopathic  musculnr  ntrnphy,  wu  ftsaoci&ted  with  partly 
ot'orular  mu-«cle«.     The  patient  waa  a  irirl  tweuty-avvon  yean  of  ige ;  there  wen 
imlicatiuni  of  •yphilia,  nor  could  any  history  if  muscular  atrophy  in  thr  family 
iitr«rtHiiied.     The  ocular  pnl*y  commenced  gradually  at  twenty-four^  and  iucrvar 
until  lh«  movemcntR  of  both  eye*  upward*,  of  the  left  eye  inwards,  and  Uie  righto 
ward*,  were  loat,  and  all  other  movements  were  weakened.     The  eyelids  druo| 
aH);htly  ;  tbe  interntti  oi-ular  musulcs  were  normal.     Tbe  affection  of  the  fiice  follow 
thnt  of  tbe  eyes ;  the  /.y^r>matic  musclea  were  powerlesi.  so  that  the  smile  coii»ia 
only  in  elevation  of  the  upper  lip  ;  the  orhieuluris  was  weak.     The  palate,  phary 
and  larynK  were  normdl.     The  arms  became   feeble,  and  the  flexor*  of  the 
almost  powerless.     There  woa  no  visible  ehan^'o  in  the  nutrition  or  electrical  i 
bility  of  the  musrles;  the  knee-jerk  was  normal.     If  tbe  case  was  central, 
appeared  to  be.  the  peculiar  ufTcction  of  the  lips  and  zygomatics  is  not  confln 
idiopathic  mnsroUr  atrophy.     If  the  (tiseave  was  mnseular,  the  eyebalt- 
oot  invariiibly  escape.     Wiih  tliis  ciise  may  be  noted  one  recorded  by  Oppeulr. 
('Charity  Annalen/xiii)  as  the  "juvenile"  form,  with  tleranjrement  of  tbe  latJ 
movement  of  the  eyes,  nystagmos,  and  »ome  birynjifenl  palsy.     Tl*  shoulder- 
tbiKb-muscles   suffered  chiefly,  but,  beluw  the   knee,  the  perouei— u   notewft* 
abermtloD  from  the  typo. 
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ley  Have  been  considerably  atrophied.*  The  intercostals  are  often 
ffected  in  the  later  sia^'ea,  but  rarely*  in  extreme  -degree.  The 
iaphro^ta  also  sometimes  Buffers,  as  in  the  case  shown  in  Fig.   158. 

^9  abdaminal  muscles  have  been  involved  in  only  a  few  instancM^s. 
the  legs  the  muscles  most  cominouly  afffCted  are  the  Hexnrs  of  the 
Ip,  the  extensors  of  the  knee,  and  less  frequently  the  glutei.  The 
Uiscles  below  the  knee  have  escaped  in  many  cases ;  when  they  have 
■ff^red,  the  atrophy  has  often  been  general.  When  the  peroneal  and 
oterior  tibial  muscles  have  l>een  specially  affected,  as  in  the  case 
hown  in  Pig.  162,  the  case  has  generally  been  of  the  peculiar 
•peroneal"  type  to  be  presently  mentioned,  although  it  is  possible 
,liat  some  instances  of  tLe  kind  are  on  the  borders  of  the  group  now 
inder  consideration. 

kTbe  electric  irritability  of  the  affected  muscles  is  usually  lesaenrd 
proportion  to  the  wasting,  and  equally  to  both  currents.  Indeed, 
llie  diminution  seems  sometimes  ovt  of  proportion  to  the  wasting,  and 
great  when  the  atrophy  is  slight.  There  is  no  truce  of  degenerative 
reuction,  and  there  is  not  even  the  longer  persistence  of  voltaic  than 
of  faradic  irritability  which  occurs  in  the  more  chronic  cases  of  spinal 
lljophy.  Fibrillation  is  almost  always  absent,  but  not  quite  in- 
Briably ;  hence  its  absence  cannot  be  made  distinctive,  still  loss 
lis  presence,  Myotatic  irritability  is  Icpsencd  or  lost ;  it  is  never 
increused.     Some  shortening  ot  muscles  has  Ixen  occasionally  noted* 

Ejuently  in  the  calf-mu8cles,  rarely  in  the  biceps. 
kU  other  functions  of  the  nervous  system  are  unaffected.  Sensi- 
ty  is  normal.  In  a  few  cases  transient  rheumatoid  pains  have 
mceompanied  a  rapid  development  of  the  disease  in  the  arms,  but  in 
the  vast  majority  of  cases  the  disease  is  painless.  The  sphincters  are 
UDHffectcd,  and  there  is  no  tendency  to  trophic  or  vaso-motor  dis- 
Apbance. 

KAs  tho  muscular  atrophy  progresses,  the  form  of  the  affected  parts 
Decomes  changed  just  as  in  spinal  atrophy.  Deformities  mny  also 
[>ccar,  chiefly  from  tbe  shortening  of  less  affected  muscles,  but  these 
urely  reach  the  considerable  degree  common  in  other  forms  of  muscular 
irasting.  Lordosis  occurs  in  the  upright  posture,  and  is  probably 
Lut!  to  the  same  mechanism  as  in  pBeudo-hy]»ertrophic  paralysis, 
kaing.  as  in  that  disease,  when  the  patient  sits  (compare  Figs.  1S8 
Sd  161).  When  the  muscles  of  the  lower  leg  are  involved,  talipes 
any  develop. 

tThe  course  and  duration  of  the  disease  are  exceedingly  variable, 
ke  atrophy  may  remain  limited  to  the  part  in  which  it  begins.  The 
ace  alone  has  been  affected  in  some  members  of  a  family,  although  in 
^iier  members  the  limbs  subsequently  suffered.     In  cases  in  which 

V*  Atrophy  begnn  in  the  bttclcniaocle*  at  forty'foar  in  ■  caie  recorded  by  Uutso 
■Itiv.  Clin.,*  Jacr,  1887),  and  twrlrc  years  later  had  iuvolved  ■^•o  the  Ioet*.  The 
^tient'i  mother,  two  brotlaTi,  iiater,  and  mutcrual  uncle  luilered  in  tbe  Mme  wuy 
at  tbe  same  age. 
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t\ui  wasting  sprca'ls,  years  may  intervene  before  the  extension  tat<'8 
plivce.  In  one  case,  for  instance,  the  riglit  arm  became  affecte<l  at 
nineteen,  the  left  at  twenty-five,  the  legs  at  thirty.  In  another  the 
arma  began  to  waste  at  thirty-five,  power  of  standing  was  only  lost  at 


ri-..  iGO. 


FiOB.  1S8  TO  ]r«l.  — IilinpnHilc  miticalnr  atrophv  affecting  t)ie  face.  Vig.  15S 
•Itowii  the  wasting  of  tlie  dt^ltoid  U|>p«r-arm  mitsclcfl  nnd  supinator  Inngns 
(wbitu  the  farenrui*umHcIfH  are  not  wasted),  and  the  rutalion  nf  the  BCnpiila 
from  the  toM  uf  the  trapeziuii  and  rlioniboids.  Fig'.  159  iliows  the  hahitiinl 
nppertmuee  of  the  fitoe,  and  Fig.  160  the  ^renteat  no»ible  movement  of  the 
fiu-iiil  niuick-ft  ill  c'o<>ing  the  eyes  and  snillin};,  and  alto  the  wnRttng^  of  ihs 
deltotili  Hod  fHictoralB.  The  g-eneral  dHtribution  of  the  atrophy  and  p>-ojec- 
tion  of  the  icapuln  are  leen  in  Fig.  161.* 


*  The  patient  wai  a  lad  aixteeu  years  of  age.  The  following  is  an  abstract  of 
the  notes  of  bit  ca»e.  In  his  family  no  hittory  of  auy  similar  affection  can  he 
a^cert'iined.  There  is  ronrlnsive  evidence  thnt  he  bad  a  hard  chancre  nt  the  age 
of  three,  followed  by  atrondnry  rymptnma.  The  ranscnlar  wasting  began  gradually 
during  childhond ;  even  when  very  young  there  was  little  movement  in  the  Aice,  and 
that  ceased  at  the  nge  of  aix  or  seven,  Wulking  became  difficult  abont  three  years 
ago.  The  face  is  almost  motionlesi :  an  eftort  to  smile  caa»e«  only  a  jnat  fierceptible 
morementof  the  left  cheek,  t)M  amonnt  of  which  ia  fairly  iiidit-ated  by  the  diiferencv 
between  Figs.  159  und  1(X).  It  is  accompanied  by  a  difLinct  movement  of  the  earau 
Thr  lipfl  irre  faH  and  ciin  be  brought  together,  bnt  not  shortened.  The  eyelids  cannot 
be  made  to  meet,  even  with  a  strong  effort,  being  then  ^  In.  apart  Forehead 
absolutely  uaoiionli^sa.  Kyeballs  prominent,  movements  normal.  Massetert,  toogoe^ 
phuryux,  and  larynx  uuaff^citHL     la  ibe  neck  the  siomo-mastoidi  are  very  amaU  and 
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Gf  tT-five.  atitl  the  patient  lived  till  sevent  v-five.  Even  when  the  maUdv 
be^ius  ia  childhood  its  progress  is  sometimes  very  slow.  Thus  in  one 
case  the  affection  of  the  face  was  first  noticed  at  five,  at  twelve  the 
arms  l-egrtu  to  suffer,  and  a  few  vears  later 
the  flexors  of  the  hip  l>ecame  weak,  but  the 
futtie-nt  was  still  ahle  to  walk  at  the  age  of 
forty.  The  disease  may  increase  until  deve- 
ltt|jmcDt  is  over  and  thuu  remain  stationary, 
«B  in  a  case  in  which,  at  forty-four,  there 
had  lipon  no  change  since  the  nge  of  twenty. 
The  patient's  daughter  was  more  severely 
ftfFectL-cl.^  On  the  cither  hand,  the  progress 
of  ihe  di«ease  may  be  more  rapiil  and  uni- 
form, and  the  atntphy  may  rea«  h  its  widest 
dtftnbutton  in  eight  or  tea  years.  In  most 
eases,  even  of  severe  type,  the  wasting  does 
flQt  becouae  universal,  but  remains  limited  to 
ihe  muscles  mentioned  above,  but  occasionally 
hardly  any  muscles  of  the  body  may  escape. 

The  duration  of  the  disease  variii-B  fiom  ten 
to  fifty  years.     Death  has  never  occurred  as 

|th»*  direct  result  of  the  malady.  In  the  cases 
of  most  8evei*e  degree  and  rapid  course,  the 
patient  has  usually  died  from  phthisis,  pro- 
bably rclat.'d  to  the  deficient  breathing  power, 
just  as  in  the  sufferers  from  pseudo-hy pet-tro- 
phic paralysis.  In  most  cases^  however,  death 
bas  bt-eu  due  to  other  maladies,  and  has  not 
hceu  in  any  degree  tho  consequence  of  the  muscular  diseaso. 

Patholooical  Anatomy. — In  genera  ,  the  condition  of  the  mns- 
Ctilor  fibres  reserublea   that  met  with   in  pseudo-hypcrtrophic  para- 

frebt«,  the  omO'liyoiilt  Inrgc  ind  tirong.     The  roUowing  muiclet  teem  quite  gone — 

^rik|>c>ius  (except,  perhnpi,  a  little  of  tlie  middle  pnrt  of  the  right),  rhomboids, 

r)«-1iuid    |te<'torHlcs,   )utit»iiiii)i    dnrsi,    sorniti,    l>icep»,   brnchiitlu.   tricepB,    lupinntor 

^■Auogn*'     The  lev.  aiig.  icapula,  inpra.  and  infia-KplDutus  are  unuffei'ted  ;  tfae  litter 

^^K'«  Utrge  bat  prohiibly  only  hvpertropbit-d  from  ovrr<nite.     The  supiontor  longas  it 

^Hre«b)e  on  the  left,  powerle*'!  on  ilie  right  lide.     The  t^xtensort  of  the  phalnnget  of 

^V^be  thnmb  are  loit  OD  the  left  lidc,  and  the  fxtvn»>r  carpi  mdl'ilia  on  the  right.     All 

the  utbrf  forennti*  and  band>muMrlfa  uppear  to  be  nnaffcrtfd.     The  erecton  of  the 

I •piD«   are  aiDnlt  and  fi-cbie;  iotvrcoktjiU   atrmg,  diaphragm    poucrless  abdominal 

^B»tiu«cUe  weak.     In  ihe  logs  the  glntei  and  flpxoreof  thekneeiieem  normal,  the  flexora 

^V«f  the  hipn  weak,  exlrntori  of  the  knees  itnall  and  feeble,  miifrle*  of  the  lorter  leg 

nther  imall  and  fwble,  but  only  tlie  pei-onti  are  tioMcrleis,  right-nngled  contracture 

1^^  of    unkle-Joiiit   with    icndfiicy   to   vurui.     Kiico-jerk    ab&ont.     Circumfcrt-nce   (in 

^B  iocbei)  cf  upper  armi  (middle),  R.  &||.  L.  5(;  of  fnreArm  (inaximum),  each  8;  of 

^B  tJiigha  (rtitnimum    2^   Inchea  above  pHtella),   R.  10^,   L.  9i  ;    i-alvea  (mnxinium), 

R.  lOf,  U  11.     Electric  irritability  mnch  lowered  in  all  nffcct^Kl  muiclea  to  each 

enmnt ;  in  untt,  r»o  contraction  can  bfl  obtained.     3en>ntioii,  tl>e  tphincters,  and 

tbt  viac^Tdl  iuDCtiona  art  anaffectwL  *  Laodou^  «iid  D£j6rine,  loc.  cit. 
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IvKis,  the  incrciise  of  interstitial  tissue  l>eing  wanting  except  in  those 
oases  that  TvixWy  belong  to  this  form,  but  iu  ^vhitih  the  characteristic 
cnlar^inent  is  absent,  because  no  fat  cells  are  developed  in  tbe  tissue. 
A  multiplication  of  nuclei  is,  however,  sometimea  bocd.  The  chief 
change  is  sometimes  a  simple  narrowing  of  the  fibres,  with  an  ultimate 
disappearance  of  the  transverse  siriation.  Dojiencnitive  changes  are 
frequently  met  with,  indistinct  striation  or  granular,  fattv,  or  **  waxy  " 
traiisfonnation  being  seen  here  and  there,  alike  in  narrowed  or 
enlarged  fi})re3,  and  in  those  that  retain  their  normal  calibre  ;  oeca- 
aionallj  fibres  present  longitudinal  striation,  fissuring.  or  racuolation  ; 
but  iu  other  cases,  or  in  some  muscles  (especiull?  in  the  *•  jurenile" 
form),  a  remarkable  increane  has  been  found  in  the  size  of  fibres  in 
excised  fragments,*  eren  of  muscles  that  are  below  the  uortual  size. 
It  seems  to  show  pathological  enlargement,  although  allowance  has 
seldom  been  made  for  the  infiuonce  of  excision,  mentioned  in  the 
chapter  on  Hji^rtrophj. 

The  statements  made  regarding  the  spinal  cord  in  the  pseudo* 
hypertrophic  form,  are  htrictly  applicable  also  to  this  variety.  It  is 
normal  as  a  rule,  to  which  exceptions  are  so  rare  that  they  can  have 
no  i*elatioD  to  the  malady,  save  that  of  secondary  indirect  consequences. 
The  nerves  also  are  normal,  if  the  cases  are  elimioated  in  which  the 
symptoms  indicate  the  peroneal  form. 

Thus  the  facts  ascertained  regarding  this  type  do  not  suggest  any 
special  additiou  to  tbe  general  cundusions  intimated  in  tbe  introduc- 
tory paragrai)h8.  The  affeetiou  apjiears  to  be  the  result  of  a  primary 
developmental  tendency,  involving  t tie  musculartissue  only,  and  cannot 
be  regarded  as  a  secondary  rcuult  of  the  interstitial  changes,  except  in 
a  trifling,  occasional,  and  unimportant  degree.  Still  less  is  it  a  conse- 
quence of  changes  in  the  spiual  cord.  If  it  is  in  any  measure  the  result 
of  failure  in  tl)o  nutrition  of  the  t,*?rniinal  structures  of  thencrvo-fibres 
(by  which  the  nervous  and  muscular  tissues  are  connected,  and  which  la 
perhaps  to  bo  regarded  as  intermediate  between  the  two),  the  facth&s 
yet  to  be  demonstrated,  and  iU  significance  ascertained. 

DiAONosiB. — Thu  two  most  important  diagnostic  indications  are  the 
affection  of  more  than  one  member  of  the  same  fumilv,  and  tbe  onset 
of  the  disease  before  adult  life  is  reached.  The  former  is  practically 
conclusive ;  and  the  latter  should  always  suggest  theprobable  idiopathic 
nature  of  the  case.  In  isolated  cases  the  diagnostic  difficulty  is  much 
greater,  and  no  indication  is  actually  conclusive,  except,  perhiips.  tbe 
affection  of  the  fuce.  Commencement  during  childhood  is  also  of  great 
weight.  It  is  most  unlikely  that  progressive  muscular  atrophy^ 
beginning  under  ten,  is  of  spinal  origin,  but  I  have  known  such 
atrophy,  certainly  spinal,  to  commence  at  the  age  of  fourteen.  The 
peculiar  affection  of  the  zygomatic  muscles  is  very  characteristic,  but 
we  cannot  yet  say  that  it  is  pathognomonic  (see  note  on  p.  405),  and 
*  Se«  rspeciiiUy  S4.-hDtze,  *  U«her  den  mit  UypertP>pliie  varbaDtleuen  ]lukkei* 
•chwund/  WicfbuUn,  188€,  nnd  Hitiig,  loc.  cit. 
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M*  affection  of  the  lips  must  be  carefully  difltinguisheil  from  tliat  due 
the  biilhar  [lalsy  so  commonly  associated  wi*h  Bpimvl  atrophy.  Of 
e  dUtribution  of  the  wasting,  that  of  the  Utissimus  and  lower  halt 
'  the  pectoralia,  and  the  e8ca])e  of  the  hand-muscles,  are  the  most 
portant  cbaracleristics,  although  tht^y  are  not,  by  themselves,  con- 
ive.  since  they  are  sometimes  met  with  in  spiua.1  atrophy, 
ut  the  most  imj^»ortant  di»tiuctious  between  spinal  and  idiopathic 
phy,  wlienever  they  are  available,  depend  upon  the  symptoms  of 
sion  of  the  cord,  or  of  the  bulbar  tiuclei.  Eepeciallr  significant 
e  eicf'ss  of  the  knee-jerk  which  results  from  lateral  scleivsis,  a 
elusive  indi-  ation  of  spinal  distase,  rendering  the  spinul  origin  of 
>  atrophy  all  but  certain.  The  distiuction  from  the  pseudo-hyper- 
^pbic  form  bus  been  already  considered ;  that  from  the  peroneal  typo 
II  be  presently  mentioned. 

pBOONoais.— The  extreme  variations  in  the  course  of  the  disease 
bder  the  prognobis  in  any  individual  case  both  uncertain  and 
■ult  to  formulate.  Speaking  generally,  chronicity  favours  arrest, 
the  later  the  symptoms  apjwar,  the  slower  will  be  tbeir  progress. 
prognosis  is  dibtiuctly  lebs  gnive  in  the  simple  atrophy  than  in  the 
veniln  **  atrophic  variety  of  the  pseudo-hypertrophic  disease,  and  in 
nsiderable  number  of  cases,  perhaps  one  half,  the  malady  ba.i  not 
eared  to  shorten  life.  Even  in  cases  that  begin  during  youth  it  is 
ref'^re  possible  that  the  patient  may  reach  old  age.  It  seems  also 
better  in  the  eases  that  do  not  involve  the  facial  muscles, 
TMKNT. — It  is  not  yet  clear  tha*-,  idiopatbio  muscular  atrophy 
be  influi'Uced  by  treatment  in  any  considerable  degree.  Most 
bed  records  of  rases  are  almost  silent  on  th*'  suhject,  and  the 
is  so  rare  that  few  individuals  have  an  opportunity  of  forming 
;  opinion.  It  might  bo  assumed  that  the  essential  cause  of  the 
lease,  a  congenita.1  tendenoy,  witLdraws  it  from  the  range  of  thera- 
iticfi,  but  the  course  of  the  malady  is  very  different  from  that  uf 
ne  other  diseases  which  own  a  aimikr  cause.  The  extreme  varia- 
in  the  d.ite  of  onset,  th'?  fact  that  the  disease  may  not  be  mani- 
led  until  late  in  life,  and  llm  long  [leriod  that  may  intervene  between 
onset  and  extension,  all  suggest  that  other  inHuenees  co-operate 
h  tbe  congenital  tendency  in  determining  the  devulopment  of  the 
liftdy.  It  is  quite  possible,  therefore,  that  the  first  inference  from  the 
fcory  of  the  disease  nmy  not  be  altogether  correct,  although  it  must 
ndmitted  Ihut  we  have  nut  as  yet  any  evideuce  that  the  disease 
nisceptible  of  iufluouce  from  drugs.  Electrical  treatment  and  miia- 
|e  have  been  thought  to  do  good  aT»d  even  to  produce  nrri'st  (Erb), 
the  variable  tendency  of  the  malady  renders  the  evidence  of  arrest 
afficient.  If  voluntary  exerciye  is  practicable,  this  is  a  far  more 
cient  stimulus  to  muscular  growth  than  any  electrical  applicatioOt 
id  it  is  probable  that  such  exercise,  carefully  persevered  in,  may  do 
mething  to  prevent  the  occurrence  of  ihe  malady  in  those  pre- 
]>osed  to  it,  and  even  to  retard  its  progress  in  those  who  are 
VOL.   I.  34 
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already  attacked.  In  this  connection  it  is  notewortby  tLat  rerj  few 
of  the  sufferers  have  been  engaged  in  occupations  that  involve  active 
muBcular  exertion.  Over-exertion  should,  however,  be  carefully 
avoided.  The  general  health  should  be  attended  to,  and  any  defect 
removed  as  speedily  as  |K)ssihle,  both  in  those  who  suffer  and  in  tho«e 
who  are  related  to  sufEerers,  since,  as  we  have  seen,  depressing 
ioflueDces  may  apparently  excite  the  development  of  tbe  disease,  and 
it  is  therefore  reasouable  to  suppose  that  tbey  may  accelerate  its 
course,  and  lessen  any  tendency  there  may  be  for  the  morbid  process 
to  become  stationary, 


The  Pehonkax  Ttpk  ov  Famixt  AanroTBorHT, 


The  name  *^ peroneal  type"  has  become  current  as  the  most  con- 
venient designation  for  the  variety  of  muscular  atrophy,  occurrinj?  in 
early  life,  to  which  it  was  applied  by  Dr.  Howard  Tooth  in  a  Thesis 
ptiblishe*^!  in  1886*  This  was  the  nn-ans  of  calling  general  attention 
to  the  form,  of  which,  however,  an  account  had  been  published 
shortly  before  by  Charcot  and  Marie.t  and  mnny  cases  had  been  pre- 
viously dest'ril»ed,  iu  most  instances  witliout  recognition  of  their  special 
chiiracter.J  The  cases  of  Ibis  form  present  certain  rt'semblances  to 
the  idiopathic  atrophi<:>8  just  described — resemblances  sufficiently 
important  to  have  led  to  the  description  of  these  cases  in  assoeiatiua 
w.th  the  prinijir}'  myopathy,  embracing,  as  they  do,  the  age  of  the 
Bufferers.  the  occurrence  of  the  disease  in  members  of  the  same  I'auiily, 
its  gradual  onset,  and  its  verv  slow  but  progressive  course.  Yet  this 
position  must  be  regarded  as  provisional  only,  and  probably  erroneous. 
The  dibtributioii  of  the  wasting  involves  a  conttant  difference  from 
the  idiopathic  muscular  affoctious,  and  some  of  the  cases,  otherwise 
inseparable  from  the  rest,  present  features  that  indicate  neuritis.  The 
disease  may  have,  as  an  antecedent,  an  acute  specific  disease — a  circum- 
stance that  has  the  same  sigiuficance.  The  facts  ascertained  con- 
cerning this  form  must,  therefore,  be  carefully  excluded  from  our 
generalisation  regarding  tlie  idiopithic  atrophy. 

In  this  form,  males  suffer  about  twice  as  frequently  as  females. 
It  generally  begins  iu  the  second  half  of  childhood,  and  very  srldom 
ufter  twenty,  although  eases  have  been  described  beginning  hb  litte 
as  forty.  It  is  occasionally  hereditary,  and  still  more  frequently 
coUiiterals  suffer,  several  brothers  and  sisters  being  affected.  The 
wasting  is  first  apparent  in  tbe  extensor  longus  pollicis,  or  extensor 
communis  digitornm,  or  in  the  peronei  muacles.  According  to  Tooth, 
it  very  often  begins  in  the  latter,  and  occasionally  in  the  gastrocnemius, 

■  'Tlio  Peroneal  Type  of  Frogreislve  MuKiilnr  Atrophy/  LondoD,  Lewit,  1836. 
t  '  Revue  de  M*d.'  1886,  p.  97. 

X  Bj  Priedreicbi  Eirbborst.  Opptnlieimer^  Ormerodt  and  oth^ra.  A  table  of 
Ihirt;  collected  cittea  (tome  donbtfu!)  it  givtrn  bv  Tooth. 
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it  is  probable  tbat  it  occurs  simultaneously,  or  even  earlier,  in  the 

all  muscles  of  tbe  foot,  where  it  readily  escapes  observation.     Such 

]y  atroj)hY  in  tbe  feet  baa.  indeed,  1-een  actuitUy  found  in  some  wises 

.t  came  under  observation  at  an  early  stoif^e.*     Tbe  calf-musclea 

fier  subsequently,  and   still    later  those  of   tbe   thigh,  enpeciallv 

Tiistus  interiiua,     Tbe  um'qual  affection  of  tbe  muscles  of  the 

causes  the  early  devvlopineut  of  club-foot,  which,  especially  in 
Idren,  becomes  a  characteristic  symptom. f  The  arms  are  only 
aded.  in  most  cases,  some  years  after  the  legs,  so  slow  is  the  course 
the  disease.  Tbe  intrinsic  muscles  of  the  hands  (thenar,  hypo- 
mar,  and  interosseal  muscles)  are  first  attacked,  aud  subsequently 
tse  of  the  forearm  ;  sometimes  tbe  ext-ensors  and  sometimes  the 
[ors  Buffer  first  and  most;  wbilo  the  supinator  longua  remains 
rm:»!.  and  so  do  the  muscles  of  the  shoulder,  neck,  back,  and  face. 
*  air()phy  is  often  8ymmetri<ijil,  but  occasionaily  the  rauscleson  one 
c  waste  first  and  most.  The  claw-like  deformity  of  the  fingers  may 
from  tbe  affection  of  the  intrinsic  muscles  of  the  hand.  Thia 
lare  in  early  life  from  any  otlier  cause,  tbat  its  significance  is 

siderable.  and  almost  Jititinctive  when  Cumbined  with  the  deformity 
the  feet  just  mentioneJ,     Tbe  rase  shown  in  Fig.  162  was  probably 

example  of  this  type.J 


FlO.  162.— r Advanced  muscular  atrophy,  prohably  of  Vne  "  peronent  type," 
(DrAwn  by  Dr.  Spencer,  from  a  photograph  ) 

Tbe  affected  muscles  (especially  in  tbe  band)  occasionally  present 
ght  fibrillation.     Their  electric  irritability  is  diminished  sooner,  and 

•   Hoffmunn,  '  Arch.  f.  Psych.,*  «x»  p.  GTiO;  Joffroy,  '  Oa«.  Hebd,"  18K6.  No.  18. 

f  Sre  Sacbtt,  •  Brain.'  Wiator  purt,  1889. 

;  It  wiia  g-ireii  in  the  List  edition  &■  iin  example  of  limple  atrophy.  TUe  patient 
A  nan  AgvA  twenty-seven  at  tlie  tltiie  of  his  death  (in  Uuiveniiy  Cnlleg« 
pUnl).     No  hiiittry  of  nny  nnnlogous  enfc  in  his  family  could  he  asccrUiined. 

e  affection  began  nx.  the  age  of  fourtfen,  wlien  hia  feet  hogan  to  turn  in  iu  thnt 
walked  on  the  outer  ftide  of  the  foot,  and  soon  he  noticed  frradunl  wasting  of 
lev*,  which  slnwly  procreii^ed,  and  nbont  tlic  aire  of  twenty-four  the  arm*  also 
an  to  suffer.  When  fintt  tfei),  a  few  months  before  his  death,  the  muscalnr 
>phy  will  aniversel.  and  t)ie  sabcutaneous  fat  had  also  disappfari-d.  Even  the 
d»  were  gn-atly  wasted;  there  was  a  hollow  iu  the  {KMiiion  of  the  thenar 
oence,  joBt  as  in  prog-restive  muscular  atrophy,  and  the  interotseal  nmscles  were 
I  greatly  wasted.  There  wits  slight  tibrillatiou.  The  intercostals  were  puraly^ed. 
i  wasting  of  the  logs  was  extreme  ;  the  mnxiuium  circumfertucc  of  the  calf  was 
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in  greater  depree,  than  in  the  ordinory  idiopatbic  atrophy,  wliile  a  si  .B  f| 
gi-LVit'Or  difference  is  presented  by  the  fact  tliat  faiadicirrttabilily  n 
early  become  extiiirt,  and  that  there  may  be  a  distinct  reaction 
dejjt'nerfitioii.  In  connection  with  tbib,  should  be  noted  the  impo 
fact  that  cutaneous  sensibility,  though  oft+*u  normal,  ia  iniiii  TiiiiM  jm 
impaired  or  lost,  especially  over  the  region  in  which  the  atrophy  i« 

^ji'eatest,  or  upon  the  soles  of  the  feet.  Pains  occur  in  some  cas^-ses, 
and  so  aUo  do  spuntaoeous  spiismodic  contractions,  6S]:»ecially  id  tzz^Bftbo 

muscles  of  the  thigh.     Thu  muscle  ri  flex  actiou  is  lessened  or  lost in 

the  affected  regions,  but  there  may  be  extensive  atrophy  Udow  t^^rtli^ 
knees,  without  loss  of  the  knee-jerk,  if  the  thigh-niuseles  are  p  -^^vre- 
siTved.  Cutaneous  reQex  actiou  presents  considerable  variations,  a-^^sad 
is  preserved  mure  often  than  would  be  expected.  Vaso-motor  tlEHdis- 
turbauce  sometimes  occurs  (Sachs). 

The  nature  of  thtt^e  eases  has  still  to  be  demonstrated.  Their  v^  —cry 
slow  course,  the  time  of  life  at  which  they  begin,  and  the  a£fectioi]^^=i  nf 
several  members  of  the  same  family,  are  features  analogous  to  ~  (he 
idio|}athic  atrophy,  but  a  marked  contract  to  this  is  presented  by  tbe 

tendency  of  the  milady  to  succeed  an  acute  specific  disease,  meaa^^alpi^ 
nnd  this  also  may  op|tear  as  a  family  tendency.     This  feature  re- 

scniblcs  the  causation  of  multiple  neuritis,  and  the  electrical  reac^^Bioo 
of  degeneration  is  conclusive  proof  of  preponderant  cban^^s  in  the 

motor  nerves,  while  anrosthesia  demonstrates  that,  in  some  cases, 
sensory  fibres  are  also  affected.     In  such  tase^,  a  peripheral  neur 
motor  or  total,  of  extremely  chronic  course  and  peculiar  origin,  r^ 
be  recognised  as  the  only  possible  lesion,  and  it  was  actually  fot-»n<J. 
in  one  case,  by  Friedreich,  and  iu  another  by  Gombault.     If  thia^  is 
the  cause  of  the  symptoms   iu  some  instances,  the  question  tjria$$ 
whether  it  is  not  the  lesion  in  all  tbe  cases  of  this  |)eroueat  i-. 
Such    a   lesion    is*  conceivable;    the   degenerative    form   of   neu  nfw 
presents  every  degree  of  chtonicity.  and  uuu  be  limited.to  the  ujolur 
fibres  and  to  certain  muscles      This  pathology  was  advocated,  aa   tiie 
[trobahle  one,  by  Tooth,  who  pointed  out  that  it  would  also  enable  us 
to  understand  the  occurrence  of  fibrillation,  which  is  extremely  rare 
in  the  idiopathic  atrophies.     It  is,  indeed,  asserted  by  HofTmunn  lUt 
not  only  are  the  peri|>herul  nerve-fibres  the  seat  of  a  primurv  degene- 
ration, but  that  this  change  ascends  the  nerves  to  tJio  anterior  aiid 
posterior  roots,  and  tovolvea,  in  a  secondary  manner,  the  elements  of 
the  spinal  cord,  especially  tlio  fibres  of  the  posterior  median  colomns 
(which  continue  the  pjith  from  the  muscles)  and  the  motor  oelh  "f 
the  anterior  cornoa.     But  we  do  not  know  how  far  the  preWBture 

only  seven  incbea;  the  feet  were  crerted,  the  lolo  hnllowed,  and  the  to«  fined.  Tltf 
pntient  died  from  diniTlvacfl.  The  tnu(c1e«  were  found  to  be  huhII  and  p«l«.  T)i« 
chiel'  Tidrroscopiriil  chnn^  wu  intcn«>e  grnnnlor  and  fattr  degeoeralion  nf  the  i^n*- 
A  very  few  nDnnnl  fibre*  were  won  in  tome  muiirle*.  TUere  trna  no  iucrf*K  of 
iutvntitiul  ti^'smi.  Microicoptcal  eniujinntioii  revealed  no  n-orbld  changm  in  t^ 
spinal  cold.     The  nerves,  uMlbrtunaloly,  were  not  examitied- 
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ilure  of  nutrition  is  a  secondaiy  process,  transmitted  from  b^low, 
how  far  it  is  the  result  of  a  defect  in  vitul  energy,  shared  by  thi» 
Sntriil  as  well  as  the  |)eripheral  nerve  elements. 

The  iutituiLt*?  relation  l»etween  the  motor  nerves  and  the  muscular 
>res  should  aUo  be  kept  iu  view  in  this  connection.  There  nmjr 
Y>e  «  morbid  teodi-ncy  in  tbe  nerves  similar  to  that  of  the  muAcles, 
including  a  liability  (o  early  slow  defeneration,  analogous  to  that 
-which  the  muscle*  present,  and  equally  prone  to  occur  iu  several 
lembers  of  a  family.  But  it  is  desirable  that  tbe  neuritic 
klure  of  tbe  aSt;ctiou  should  be  place  J  on  a  brunder  basis  of 
•rtained  fact  before  it  is  allowed  expression  in  the  name  given  to 
Le  disease. 

It  should  also  be  remembered  as  possible  that  the  atrophy  may  be 
idio[»athic  in  some  cages,  while  in  others  it  may  be  secondary  to  such  a 
euritid  as  above  mentioned.  There  is  notbiug  JifHcult,or  even  aiioma- 
la,  in  the  conception  of  a  coui^cniiiil  tendency  to  premature  failure 
nutrition  in  the  perii'heral  nerve  fibres,  tike  tlat  which,  in  the  pyra- 
lidal  fibres,  seems  to  underlie  *'  hereditary  aiuxy,"  or  which,  on  the 
ter  hand,  in  the  muscles,  is  the  apparent  cause  nf  idiopathic  atrophy, 
irther,  if  the  lesion  is  really  neuritic,  we  can  understand  that  an  acute 
^cIfic  disease  like  measles  should  occisionally  be  iU  excitant,although 
Its  occurrence  in  families  show^  that  a  congenital  tend^^U'^y  must  be 
Called  into  activity  by  the  virus,  and  the  ca^es  must  bedistinguishedfrom 
thostiiu  which  a  pure  neuritis  is  induced  by  the  influence  of  the  poison 
[>f  the  specific  disease.  An  acute  specitio  disease,  the  virus  of  which 
Is  kuowu  to  be  capable  of  itidui-jngthe  deij^eneration  of  "  jiun^nchyma- 
.oim**  neuritis,  may  readdy  excite  this  state  in  each  of  several  mem- 
jcrs  of  tbe  same  family,  if  a  congenital  tendency  to  it  exists  iu  them. 
tt  may  readily  evoke  that  which  it  could,  even  alone,  produce.  Ac- 
cording to  this  theory,  a  tendency  to  utrvo  degeneration,  acting  alone, 
gia./  lead  to  the  early  failure  of  nutrition  of  the  nerves,  while  tbo 
MLfftin^  of  th  Lr  muscular  fibres  may  be  either  a  consequence  or  a 
ioneotnitant,  in  part  or  altogetber.  Tbus,  the  muscles  may  atrophy 
beciuse  the  nerves  have  degenerated,  or  because  tbey  also  have  a 
tendency  to  atrophy,  or  from  l>oth  causes  combined.  Nerve  and 
yauscle  may  alike  sliare  the  coni^^enital  imperfection  in  some  ca^es, 
wbilo  in  others  its  primary  incidpu(»  ia  on  the  nerves  alone,  tbe 
fiiuftcles  suffering  in  consequmce  of  the  changes  in  the  nerves.  1  he 
congenital  association  may  sometimes  be  even  more  extensive,  and  a 
tendency  to  the  early  failure  of  structures  in  the  central  nervous 
system  may  be  ctmjoined,  giving  rise  to  cases  of  complex  aspect  and 
character. 

It  if  esj^^ecially  important  to  note,  in  this  connection,  the  ocouiTetuo 
of  eases  that  occupy  an  intermediate  position,  and  combine  tbe 
characters  of  this  aiid  the  uiynpathio  types.  Such  combined  cases  are 
usually  partial  only,  but  such  partial  cases,  wben  combtued.  ultimately 
cover  the  whole  intermediate  ground.     For  instance,  the  condition  of 


534  SPINAIi   COUD. 

the  logs  in  the  '*  peroneal  type  "  hiis  coexisted  with  that  of  the  arms 
in  the  "juvenile  form  '*  in  sevtTal  recorded  cases.* 

Thus,  the  possibility  must  be  recognised  that  the  cases  of  this  typ.; 
vary,  even  more  than  their  characters  suggest,  in  the  degree  in  whicb 
the  morbid  tendency  acts  upon  nerve  or  muscle,  or  both,  as  well  sii 
the  degree  in  which  its  activity  is  spontaneous  or  induced.  Hence, 
the  cases  may  here  be  only  partly  out  of  place,  some  perhaps  not  at 
all ;  and  their  position,  as  forms  of  **  neuritisi"  might  be  equally  optiu 
to  exception. 

The  progressive  character  of  the  cases  of  this  type  is  oonxmonly 
pronounced,  aud,  even  if  slow,  it  renders  the  prognosis  gloomy,  and 
the  scope  for  trf-atmeut  small.  So  far  as  anything  can  be  done,  it  is 
by  the  measures  already  mentioned  in  the  account  of  the  treaiinent  of 
the  maladies  to  wbich  the  cases  approximate,  the  primary  disease  of 
the  nerves  on  the  one  baud,  and  of  the  muscles  ou  the  other. 


MuscxJLAE  Hypertrophy. 

The  occurrence  of  a  true  hypertrophy  of  muscles,  as  a  condxtioD  of 
disease,  is  exceedingly  rare.  lu  most  cases  in  which  the  muscles  ore 
enlargi^d,  the  iuciense  in  size  is  due  to  a  growth  t»f  interstitaal  tissue, 
fatty  or  fibrous,  such  as  has  been  described  in  the  chapter  on  pseudo- 
hvperlropliic  [winilysis.  We  have  seen  that  muscuUr  fibres  larger 
tbaii  normal  have  been  described  in  that  disease,  and  also  in  some 
cases  ol  simple  atrophy.  When  this  increase  in  size  has  beeu  met 
with  only  in  excised  fia^ments,  it  is  possible  that  the  conditii>n  mar 
hiivc  bt?"*n  due  to  a  vital  eoutruetit)ii  ex''iti'd  by  the  process  of  excision, 
and  such  evidence  of  hvpertrophy  is  certainly  ina«lequate;t  only  whea 
it  is  found  uftfrdeaih,  can  its  occurrence  be*  regarded  as  beyond  qu*>fl- 
tion.  Nevertheless,  true  hypertrophy  of  fibres  is  a  change  that  may 
be  expected  to  be  occasionally  met  with  in  cases  thiit  are  due  to  u  con- 
genital tendency,  and  its  preuenue,  even  in  muscles  that  are  the  seat 
of  atrophy,  need,  therefore*  excite  no  surprise.     It  was  met  witli  by 

*  E.p,  by  Hnffiu&tin,  *  Berlin,  klin.  Wocbeowbr.*  1887,  Nu.  32;  anA  Eu«nlobr. 
•Neur.  CKiitmlbl./  ISaO,  p.  665. 

f  Since  the  altovu  wa«  written,  the  doubt  ther«  expreu«d  boa  be»>tt  confirmed  by 
sn  ob<M*rvBCioD  mado  for  me  by  Dr.  H.  It.  Spencer.  A  frncnicnt  of  the  gii)itr<K:neaiiu'* 
of  an  ntnputulcd  leg  was  exeittctl  iiuuicdititcly  after  the  aiiiputatioii,  aud  the  fibrn 
were  cnmpnrfd  with  tlioKc  of  the  musclt)  twenty-one  honni  luter.  In  o  tier  to 
ascertain  more  deflaibely  whether  a  vitul  coutraciion  per«ii»teii  as  an  uppiiTvuc 
iucrenie  io  §izo,  a  pari  ot  the  (-x<  ixed  fr<igii<cnt  wa«  leparated  and  fiiradifttd  Th« 
avcnige  *\ie  of  the  fibre«  in  the  rau^cle  was  j^  inch,  iti  the  frngmeiit  excit^-d 
f^  inch,  iu  the  frastoeut  farudised  -j^r  in<^b.  Since  tlie  divivion  nf  th»  nerva 
during  the  atnputaiiuii  may  have  caused  some  cuntnictiou,  it  is  pouible  that  ibe 
difference  in  »ize  produced  by  exriition  tnity  be  even  greater  th^n  tliew  flgnrea 
repri'M-nt.  [I  letive  the  nbovc  note  onchnnkfcd  het-Miife,  since  it  appenred  in  the  fir-t 
edition,  the  ob«tervHlion  and  doubt  bare  been  fully  coiilinned  by  varioui  ob»ervuri, 
c.^.  by  Oppenl.etm  oud  Sieinerling.  'Hed.  Ceutralbl..'  188U,  No.  3Q.J 
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'''Uck  Id  a  remarkable  case  ot  general  muacalar  enlargement  in  an 
^^iotic  child*  in  whom  it  apparently  developed  after  birth.  The  aflFeo- 
Baod  first  showed  itsolf  in  the  tongue,  but  the  muscles  presented 
■piismodic  contnctions,  and  the  case,  like  most  of  the  kind,  was 
^vidently  anomalous  in  its  features.  Muscular  bypertrophj  has 
in  found  in  tbe  singular  malady  described  in  the  next  sec- 
Ion  (Thomsen's  disease).  It  has  also  been  met  with,  in  very  rare 
itauces,  as  a  widespread  or  piirtial  condition,  usually  associated^ 
itige  to  say,  with  either  diminished  powur  or  with  a  morbid  readi- 
o£  fatigue.*  The  muscles  most  frequently  affected  have  been 
lose  of  the  shoulder  and  upper  arm,  or  of  the  tbigh  and  t-alf,  on 
side  or  on  both.  It  has  also  been  observed  in  the  glutei,  spinal 
D^uscles,  aud  trapezii.  The  o^luscs  are  ob-icurc,  but  it  has  been 
Bcri  bed  to  over-exertion.  The  diameter  of  the  dbres  has  been  increased 
^  double  the  normal,  a  maximum  of  vocr^^  ^^^''^  having  been  met  with 
^^uleuberg),  whereas  th(^  normal  maximum  may  be  taken  as  ^o^^jth 
&ch  An  increase  of  the  nuclei  h.is  been  observed,  without  any  o^er- 
pxxjwrth  of  the  interstitial  tJHBue. 

The  condition  is  manifested  by  an  increase  in  the  size  of  the 
Xius4:les,  which  are  also  firm.  Tbe  circumference  of  the  limb  ia 
greater  thiui  normal,  and  when  the  change  is  unilateral,  the  differt>nce 
■et-ween  the  limbs  of  the  two  si-lea  may  be  very  striking.  The 
Bftsimum  circumference  of  the  calf  has  been  as  much  as  seventeen 
Bohes.  The  muscles  are  soon  exhausted,  and  have  been  weak  in 
^bme  crises,  while  in  others  there  bas  been  abnormal  strength  for  brief 
^lertiou.  The  eleetrieal,  mechanical,  and  rayotatic  irritability  of  the 
Kuuscles  has  usually  been  found  unaltered. 

The  disease  may  be  suspected  if  a  marked  increase  i.i  size  in  an 
lult  is  accompanied  by  impaired  power  of  sustained  exertion ;  if  the 
Luscles  are  firm,  and  the  patient  does  not  manifest  other  indications 
paeudo  hypertrophic  paralysis.  Tbe  diagnosis  can,  however,  only 
made  with  certainty  by  tbe  microscopical  examination  of  an  excised 
lent,  and  even  then  subject  to  the  reservation  mentioned  ou  tha 
"previous  page.  The  meagre  facts  regarding  the  conrsrt  of  the  disease 
suggest  that  it  usually  persi^its  without  gettin;^  eithr'r  better  or  worso. 
^tment  appears  to  have  but  little  influence  upon  it. 


A  singular  case  has  been  reported  by  Eulenberg.f  which  differs  iu 
many  particulars  from  tbe  form  of  disease  above  described,  and 
illustrates  the  complex  relations  of  enlargement  of  the  muscular  fibres 
and  its  connection  with  degenerative  processes.  A  man.  aged  thirty- 
fix,  presented  an  enormous  enlargement  of  the  muscles  of  the  left 

*  ADerboeb.  *  Virohow's  Archiv./  Bd.  liii,  pp.  234  And  397;  Bertror.  *  Deat,  Archir 
f.  kUu.  Med./  na.  ix,  I872,  p.  3r>3;  Priedpfich,  '  Ueb«r  Prog.  MuBkeUlr-phie,  A*..* 
1873 1  £uIcuWr^.  '  R««l-Kucyclop&die,'  Ud.  ix,  p.  35i.  A  very  similar  cuAe  U 
detcribed  by  Pal.  '  Wieu.  klin.  VVocbenschr.,'  1880,  No.  10. 

t  'PcuUch.  M»f.l.  Woelieiuichrift/  1885,  No.  la. 
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leg,  whicli  were  soft  and  flabby  and  weak,  with  lowered  irritabilitr 
The  coodition  bad  ftK»wly  develoj*ed  aft^r  a  fall  on  the  l«ack  at  ten. 
which  caustfd  imperfect  paraplegia,  motor  and  senEorj.  A  Tear  later, 
during  pleurisTr  he  had  thrombosis  of  the  left  femoral  rein.  lo  au 
excised  fnigineot  of  the  gastrocnemius^  the  muscular  fibres  wvre 
large,  the  maximum  being  j^gth  of  an  inch ;  (hey  prcseuted  fatty  antl 
vitreous  degeneration,  and  fat  was  seen  between  the  fasciculi.  The 
musules  of  the  other  leg  were  somewhat  wasted,  but  the  fibres  «rere  aUu 
enlarged  and  degenerated.  It  would  appear  as  though  the  coudition 
had  resulted  from  a  traumatic  lesion  of  the  spiuni  4'Oid.  and  bad  been 
inteusified  in  the  left  leg  by  the  inQueuue  of  the  thruoiboida  and 
resulting  vattculLir  di^tui'bauce. 


THOMSEyS  DISEASE;  MYOTONIA  CONGENITA. 


The  malady  thus  designated  may  be  considered  here.Dotwithst&ndin^ 
the  obscurity  of  its  nature,  because  it  agrees  with  the  diseases  last 
de«cri1>ed,  in  that  the  symptoms  are  muscular,  and  that  the  disMM 
eeems  often  congeuita.1  and  occurs  in  families.  It  has  been  named  after 
the  jthysician  whose  description  gained  for  it  general  notice,  and  who 
is  himself  its  subject,  but  it  had  been  previously  described  by  Leyden, 
and  hinted  at,  bog  ago,  by  Sir  Charles  Bell.*  It  is  not  always  con- 
genital, and  "  Transient  Myotone"  would  be  a  more  exact  name. 

The  disease  is  churai-terised  by  a  peculiar  rigidity  of  the  muscles. 
which  comes  on  when  they  are  first  put  in  action  after  a  period  of  rest. 
The  rigidity  is  transient,  and  when  it  has  passed  off,  it  does  not  return 
as  long  as  exertion  is  continued.  The  maUdy  is  often  hereditdry, 
and  usually  afTects  several  members  of  the  same  family.  In  that  of 
Thomsen,  cases  can  be  traced  through  five  generations.  It  appears 
to  be  more  common  in  Scandinavia  and  Germany  tlian  in  Frauoe 

^  Bell'i  '  Nervons  Syntpm,'  Cwe  18i,  p.  486.  The  objeot'ioni  to  COf^nnminal 
nomenclntar*  of  diwue  are  ci'rtJiiDly  reducMl  to  «  minimntn  when  the  fint  de»criber 
of  A  rnre  diseSM  U  also  it^  oul-Ject.  Hiu  nioi^t  important  papers  on  the  diMHte  Arc 
thoM  of  Lpyden,  '  KliiiiV  di>r  Riu-kcnnmrk^kr./  187-1.  IW.  i,  p.  128  ;  Tbom^en,  '  Aicli. 
f.  Ps.Tchiatrip,'  Bd.  vi.  1876,  p.  702,  aUo  'Ceiitralbl.  f.  Ntrveukr./  1885.  p.  193; 
Bernhardt,    '  Virchow*i    Archiv.'   Bd.    Uxv.    1870,   p.    616,   and   •OntMlblatt   t. 

crvt'nkr.,'  1SH5,  p.  122;  Ilallet  and  Mnrie.  'Arch,  de  Nenr.,'  1883,  No.  IS; 
HObiiis,  *Sc1iiiiidt*i  Jnlirb.,'  Bd.  ctcviii,  1383;  Ring-er  and  Saiiiebury,  *  Litnri.*t.* 
1884,  pp.  767,  816.  and  SOO;  Erb.  •  Dio  Tlionjwn'iiche  Kranktioit.'  L«pxlg,  1886, 
alto  *DeDt.  Archiv  f.  ktiti.  Med./  1890,  xlv.  p.  520;  Seifert  ib..  ilvii ;  Muhe,  in 
'Enc,vcl.  dc«  8c.  Med..'  1886;  Hale  Wliitt?.  '  Uraiii.'  April,  1886,  and  *  Ouj'.  Iloap. 
B«p.,' Tol.  xlvi  (a  very  Ttiluable  paper,  with  blblingrapby)  f  Jncoby,  *  Joam,  of 
Near,  and  Ment.  Wis.,'  18^7.  ilv,  p*  23;  Jolly,  'SiidwusU  KetirolV  B«deDa  Jane, 
1890;  Buuard. '  LADc«t/  1887. 
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^**'  England,  but  it  U  a  rare  disease  ;•  and  although  a  considerable 
**Ujiiber  of  clinical  caaes  have  now  been  recorded,  there  has  been 
*io  post-mortem  examination.  There  is  little  to  attract  attention  in 
"^-lie  slighter  forms,  and  the  rarity  of  these  may  ultjiuately  be  found 
''o  be  less  than  ut  jiresent  appears. 

Both   sexes  suffer.     In  most  oases  the  symptoms  have  been  first 

noted  in  childhood,  between  four  iind  ten  years  of  age,  sometimi'S  ereu 

ID   the  cradle.     They  iuureuse  during  the  [leriud  of  muscular  deve- 

I-^pmeot,  and  then  remain  stationary.     A  few  patients  have  seemed 

ft'ev  until  about  the  period  of  puberty,  but  even  in  such  instances  it 

>«  probable  thai  the  teudeucy  was  congenital  in  origin,  since  the  cases 

Occurred  iu  families,  other  memlrers  of  which  suffered  earlier.     But 

in  a  few  cases  syniptoms  apparently  identical  with  those  of  the  cou- 

(^nital  disease  have  come  on  in  early  manhood  after  some  exciting 

use — in  oue  case  a  lightning  stroke,  iu  another  a  sudden   alarpi  ^ 

vere  and  prolonged  exertion  during  two  years  precedt-d  the  onset 

of    very  characteristic  symptoms  in  a  man   of  twenty-fivf,  withuut 

licpodity.j     In  such  uiaes  the  diseattc  has  Lei-n  apjKireiitly  acquired 

The  characteristic  symptom  is  tonic   spasm  uf  the  muscles  when 

hey  j^re  put  in  action  after  a  period  uf  rest.     As  Hoon  as  the  patient 

ttetiipts  to  move,  the  musch's  become  ri^id.     The  rigidity  ma    make 

■novetnent  impossible  while  it  lasts,  or  may  merely  lessen  the  possible 

vange  of  movement.     After  a  ftw  minutes,  or  less,  the  spasui  passes 

£Lw»iy,  to  be  renewed,  but  in  slighter  degree,  by  a  fresh  attempt.     If 

%he  movements  are  continued,  the  spnsm  soou  becomes  trifling,  and 

^oes  not  return  until  after  a  period  of  rest.     The  longer  the  rest, 

"the  more  troublesume  is  the  spasru.     The  sultject  can  walk  for  hours 

withuut  fatigue  when   it  has  passed  off.      The  rigidity  is  sometimes 

lessened  by  alcohol  and  increased  by  alleiitioii  and  by  fear  of  it;  the 

more  the  sufferer  tries  to  overcome  the  stiffness,  the  loss  is  ho  able  to 

do  so.     It  is  also  worse  in  cold  and  damp  weather.     In  a  severe  case,  a 

slight  impulse  will  make  the  person  fall*  nud  it  may  then  be  impossible 

for  him,  for  some  miuutt's,  to  rise  from  the  gruund.     The  nrms  sre 

oaually  less  affected  than  the  legs,  but  iu  some  cases,  the  rigidity  fixes 

the  tiugers  for  a  short  time  on  an  attempt  to  use  the  hand.     The 

muscles  of  the  face  are  usually  free ;  mastieiition  may,  however,  bo 

interfered  with  by  the  spui^m  in  the  muscles  of  the  jaw.     Rarely,  the 

tongue  or  face  has  been  uffe<!ted  ;  still  more  rarely  the  muscles  of  the 

eyeljalL,  interfering  with  its  movement  and  retarding  the  descent  of  the 

upper  lid.§     Most  voluntary  muscles,  indeed,  seem  liable  to  suffer, 

trea  the  muscles  of  the  larynx  and  pharynx;  those  concerned  in  the 

*  In  Enplantl  Mset  have  been  observod  by  Duxzard,  HerRcb-;-!!,  Hale  White, 
Uanh«m,  and  Chupuiaii. 

t  *  Knpcl,*  Pkil.  Mea.  Tium/ 1830. p.  412;  ScbooTdd.  'Berlin,  mod.  Wocbeiuchr„' 
1883.  No,  27. 

J  Mojer,  ■  M«l.  New*/  IHW. 

§  Baytuoud,  *  Ga%,  M6d.  do  Parii,'  Jaoc^  1501« 
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pr,tcesses  of  respiration,  dofsBcatiun,  micturiiion,  and  coitus  havo  also 
been  iarolved.  Somitimes  the  Bpa^m  is  (greater  on  cue  side  of  the 
body  than  on  the  other. 

The  muB(.'le6  are  always  well  nourished ;  they  are  often,  indeed,  al>oTe 
the  noriual  size,  and  possess  more  thau  noriual  streu^jth,  but  they 
are  sometiinca  less  strong  than  is  noiTnal,  even  ^hen  large.  Thomsea 
believes  that  the  more  tbe  muscles  are  employed  the  less  severe  is 
the  spasm,  and  that  a  life  of  active  exertion  produces  some  per- 
manent amelioration  in  the  disease.  The  malady  is,  however,  a 
source  of  some  disability,  and  of  considerable  annoyance ;  in  the  words 
of  Tlioinsen,  "it  casts  a  shadow  over  the  lives  of  the  sufferers,"  and 
may  have  caused  the  mental  irritability  and  hypochondriacal  tendency 
that  have  been  conspicuous  in  some  cases. 

Careful  iavestigttions  of  the  muscular  phenomena  have  been 
made  by  several  observers  and  that  by  Erb  is  especially  instruutive. 
In  his  case  a  single  brief  effort  caused  tonic  contraction  which  lasted 
for  tweuty-five  seconds.  Momentary  electrical  stimulation  of  the  nerves 
caused  only  a  momeutitry  contraction  of  the  muscles,  but  continued 
stimulation  always  caused  a  prolonged  coutraction,  the  **  myutuuic 
reaction"  of  Erb.  In  certain  muscles,  moreover,  an  uninterrupted 
current  caused  peculiar  wave-like  contractions,  about  one  per  second, 
passing  from  the  negative  to  the  positive  pole  (Erb).*  A.ny  strong 
stimulation  of  the  muscle  itself  caused  a  prolonged  after-contmctiou.t 
The  irritability  of  the  nerves  ia  generally  normal  in  degree  ;  that  of 
the  muticles  ia  normal  or  increased  to  voltaism.  lu  some  cases  tbe 
anodal  closure  contractiou  htbs  occurred  with  undue  readiness,  and  the 
"latent  interval "  after  stiniulatiuu  hat*  been  found  unchanged  (Hale 
White)  or  increased.^  Ihe  musclea  are  remarkably  sensitive  to 
mechaiueal  stimulation,  aud  Grm  pressure  may  cause  a  Conic  contrac- 
tiou lasting  from  twelve  to  twenty  seconds. 

Id  all  undoubted  cases  of  this  disease  sensibility  has  been  intact, 
and  the  superfiL-ial  reflexes  have  been  unaltered.  My otatic  irritability 
is  nurmal  ur  increased. 

Once  devi^lojied.  the  condition  seems  to  persist,  with  little  change, 
through  life,  but  in  one  case,  a  female  (in  whose  family  were  other 
eases)  considerable  improvement  is  said  to  have  followed  marriag^e  § 
In  some  instances,  the  symptoms  are  slight,  and  remain  so,  even  when 
they  begin  in  early  life  and  occur  in  the  same  families  as  severe 
cases.     Such  cases,  when  Isolated,  may  readily  be  overlooked. 

Pathology. — An  examiniition  of  the  ceuti-al  nervous  system  has 
yet  to  be  made,  but  it  ia  unlikely  t»i  yield  results  of  novelty  or  iai- 

*  Altltoiig^h  KrI),  Sciftrrt,  niid  othi^ni  liivc  iiot^d  this,  Bome  obscrvrrt  (u  UmIo 
Whitf)  hftvu  railed  to  oblaiu  tlta  plienomeiiun. 

t  Jolly  has  foaiidtbai  repoatod  ttimuliLtioiii  by  cither  currout,  without  too  long 
sn  interriit  between  tbe  8ucce1^liv0  stituulationit,  t«iid  to  render  tbe  uf  ter-c<iDtnu:tiou 
leu  Diid  IfiM  evident,  notil  ic  CBiuea  tu  uccur  ('  Neur.  Ceutmlbl.,'  1B90.  p  43B). 

X  -025  or  -03  sec.  iusU-nd  of  '01  ( Uluiniuua, '  Neur.  Ceul.,'  188S,  p.  070). 

§  Ht-rAcbJl,  *  Lancet,'  i-Vb.  1.  180a 
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portonoe.  The  state  of  the  muscular  fibres  has  beeaascertaineii  from 
excised  fragments — a  method  which,  however,  involves  the  fallacy, 
already  lueulioned  (p.  534,  note),  of  po^tsibly  stimulating  the  fibres  t>i 
contnvctiou.  At  the  same  time,  the  evidence  of  hypertrophy  app*^ars 
conrlusive.  Where  the  minimum  width  was  the  same  aa  in  health,  the 
maJEimum  diameter  was  double  the  normal  (Erb).  Id  other  cases  the 
maximum  or  even  average  diameter  in  fragments  excised  under  chloro- 
form waa  double  that  observed  after  death  iu  unaffected  persons;  and 
that  the  size  was  ptUhological  was  rendered  probable  by  the  aspect 
of  the  fibres,  which  presented  mdistiuct  striatiou,  fewer  *'  sarcoua 
elements,**  irregular,  nun-parallel  edges,  and  sometimes  vacuolation. 
Aoinrrease  of  the  nuclei  and  of  the  interstitial  connective  tissue  has 
been  found.* 

The  manifestation  of  the  disease  is  in  a  disorder  of  the  functions  of 
the  muscles,  and  most  writers  on  the  subject  have  followed  Leyden  in 
regarding  the  malady  as  essentially  muscular  in  nature,  as  consisting 
in  an  altered  functional  condition  of  the  muscular  tissue.  This 
opinion  is  strongly  supported  by  the  fri^quent  alteration  in  electrical 
Bxcitability  (which  can  hardly  lie  otherwise  interpreted  than  as  an 
ludicationof  a  change  in  themodeof  action  of  the  contractile  muscular 
f>rotopla8ni),  by  the  structural  changes,  and  also  by  the  interesting 
experiments  of  Ringer  and  Saiusbury,  who  found  that  certain  salts, 
lUch  as  sodium  phosphate,  are  capable  of  causing  in  the  frog  tonic 
ipasio  bearing  considerable  resemblance  to  that  of  Thomseu's  dis- 
3a*e,  and  that  such  Hpasm  persists  not  only  after  the  nerve  has  beeu 
liTided.butafterthe  intni-muHcular  uerve-eudiugs  have  been  paralysed 
by  curara.  This  does  not  prove  that  Thomsen's  disease  is  muscular 
bn  origin ;  it  is  a  proof  that  a  similar  state  may  be  due  to  the  mus- 
cular tissue,  but  no  proof  that  this  is  the  sole  element  in  Thomsen's 
disease.  We  must  remember  that  the  malady  has  apparently  resulted, 
in  rare  cases,  from  influences  acting  on  the  nervous  system  in  adult 
lite,  and  also  that,  in  the  congenital  coses,  the  spasm  only  develops, 
&8  a  rule,  ufter  some  years  of  voluntary  action.  It  may  thus  be  an 
acquired  disease,  and  the  case  related  at  the  end  of  this  chapter 
shows  that  similar  spasm  may  be  due  to  a  primary  affection  of  the 
cord.  The  spasm  is  a  transient  consequrnre  of  rest.  But  "  rest"  is 
aot  inactivity, either  in  the  nerve-cells  or  muscles.  Muscular  "  tone  " 
and  adaptation  to  posture  mean  an  unceasing  flow  of  nerve-force 
frum  the  cells,  an  overflow  perhaps,  due  to  the  perpetual  elaboration 
of  energy  which  keeps  the  cells  ready  for  instant  response  to  the 
voluntary  stimulus.  The  tonic  activity  then  ceases,  or  at  least  dt>es 
not  interfere  with  the  different  action  excited  by  the  will.  But  the 
phenomena  of  Thomsen's  disease  sugg- st  that  the  cells  respond 
abnormally  to  the  voluntary  stimulus,  that  this  causes  at  first  au 
incKased  tonic  activity,  slowly  ceasing  as  their  energy  is  lessened  by 

•  Krb,  Seifert,  and  alM  Nt'itronow,  'St.  Pi'tcribur«  payclu  Qosellsoh.,'  18S9;  bm 
*N«ur.  Cent.,'  1SS0,  p.  239.      Hale  White  fituud  no  IncreaBe  in  t)ie  nueUti. 
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action.  WiJe  as  Is  the  diffeMice  between  tbe  mnsculTir~aw 
voua  tissues,  we  must  remember  that  they  bare  some  couUitioi 
in  common.  Tbe  dependence  of  the  nutrition  of  the  muscles 
that  of  the  motor  nerve-fibres  and  cells  is  a  yery  remarkable  ft 
and  so  also  ie  tbe  influence  of  the  fuuctiooal  activity  of  the  c-clLe 
and  fibres  in  caubiug  a  Bimilar  condition  in  tiie  muacular  tissi 
To  saj  that  tbe  two  structures  ar^"  ron'iect^d  is  bardlv  nn  explanati 
of  the  fact.  Whatever  is  tbe  nalure  of  tbe  relation  between  thei 
is  at  least  coiieeiTable  that  an  at.Lii/nual  functional  state,  congeni| 
in  orig^in,  may  be  cominon  to  the  two,  and  that  the  peculiar  over-act 
in  the  muscles  may  be  accompanied  by  a  fiimilar  over-actinn  in  tbe 
ganglion-cells  of  tbe  spinal  cord,  and  even  in  the  pyramidal  cells  of 
the  cerebral  cortex.  It  is  even  conceivable  that  the  condition  of  the 
nerve-cells  may  be  the  primary  change,  and  that  of  the  mu&cles 
be  secondary,  although,  when  produced,  it  is  in  some  degree  im 
pendent,  and  may  bei-xcited  independently  by  local  stimulation.  Si 
a  theory  enables  us  to  understand  the  two  facts  altove  mentloi 
— the  influence  of  emotion  and  the  acquisition  of  tbe  disease,  eckch 
which  seems  to  be  inconsiateut  with  a  purely  muscular  pathoUtgy. 

Tkxatment. — No  treatment,  properly  go  called,  appears  to  exi 
any  iufiuence  on  the  disease.     The  congenital  inalady  persists  throu 
life;  in  the  cases  in  which  a  similar  con'lition  has  ap]>arfntlr  I* 
acquired,  it  has  also  been  persistent.     Tbe  only  intlueiioe  that 
appeared  to  Tborasen  to  ameliorate  tbe  t-ontiition  is  a  life  of  a4:il\ 
mcscular  exertion.     But  it  is  possible  that  the  influence  of  thei 
peutics  is  not  yet  exhausted. 


Congenital   PaTamyot<nie. — Under  this    name  Euleobei^   baa   dc^ 
scribed*  a  strange  family  affection,  allied  to  Thomsen*s  disease  in  i 
general  character,  although  difTeriug  very  much  in  its  special  featu 
and  equally  obscure  in  nature.     The  malady  was  widely  spread  in 
affected   family,  and  could  be  traced  through   six  generations,  b 
api^jeiira  now  to  be  dyin^  out.     It:j  congenital  chamcter  was  shown  n 
only  by  its  multiplicity,  but  also  by  the  fact  tbat  in  some  indiriduats 
was   manifested  immediately  after  birth.      Tbe  symptom  was  tonic 
spasm,  lasting  from  a  quarter  of  an   hour  to   several   hours,  exrii 
chiefly  by  coM,  although  often  by  merely  slight  cold.     The  rigidity  w; 
followed  foratime  by  weakness.     The  facial  muscles  were  very  pro 
to  become  thus  ri*^'id,  especially  tbe  orbiculares  palpebrarum  and  orivf 
and  while  the  contraction  lanted  the  p.itient  was  ofteu  unable  to  speak 
or  to  open  tbe  eyes.     Tbe  rigidity  was  slighter  in  the  legs  than  in  the 
arms,  tut  the  subsequent  weakness  was  equally  marked.     Wartnfh 
removed  the  spusm.     There  was  no  persist4*nt  loss  of  power,  and 
increase  of  mi'chanical  irritability.     The  electrical  excitability  of 
nerrei  was  normal ;  that  of  the  muscles  was  lowered  to  each  carren< 
*  '  NearologUcbBi  CcntrnlbUlt,'  1836,  p.  2tiS. 
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***^  there  wae  an  abnormal  tendency  to  tetanic  contraction  during  the 
«*^^«age  of  the  rurreut.  EulenWrg  Bpeculatea  that  the  symjitnma 
■**^j  hn  due  to  reflex  vaso-motor  spasm  in  the  muBcles,  because  the 
.  '^^linution  of  the  Uood-8U|>pl?  to  muscles  reDdere  them  weak ;  but 
^    is  rleorly  equally  poasible  that  the  two  certain   pheuoraeua,  the 

**^*iwry  imprvssLoa  and  the  muscular  costractioD,  may   be   directly 

^^'^^Unected. 


jiiaxic  paramyotone  scenss  the  best  provisional  designation  for  au 
^l^^uired  conditiou  of  which  one  case  has  come  under  my  notice, 
'^^^rsistfnt  tonic  spasm,  like  the  transient  spasm  of  Thora8en*8  disease, 
9XB  assoi'iatcd  with  distinct  ataxy,  and  also  with  weakness  and  somo 
tiaiesthesia.     The  symptoms  commenced  gradually  in  the  legs,  in  a 
**^althy  man,  aged  4(.),  without  neurotic  heredity ;  it  inraded  the  arms 
^^i  uioiiths  hiier,  and  increased  more  rapjidly  in  the  arms  than  in  the 
•^*g»,     At41i  hia  state  was  this.    A  well*built  man,  with  well -developed 
**aa«cles,  unduly  firm  iu  all  parts  except  the  neck  and  head.     The 
^S^rmnesa  was  due  to  tonic  spasm,  which  never  ceased.     It  waa  present 
'^n  waking  iu  the  morning,  and  through  the  day  interfered  with  all 
^Kvaovenients,   making   them   slow   and   stiff.     He  rose   from  a  seat 
^lovrly  and  with  difficulty  ;  when  standing  there  was  slight  unsteadi- 
xaees*  increased  by  closing  the  eyes,  and  a  slight  impulse  or  stumble 
X.M1  walking  would  cause  a  fall,  cbielly  because  the  spasm  prevented 
^he  needed  quiekuess  of  movement  to  save  him.     Prolonged  exertion 
lusud  no  intlueuce  on  the  tonic  spasm,  which  opposed  passive,  as  much 
^AB  active,  movement.     Power  in  arms  and  legs  was  ]cB.sened,  but  not 
considerably.      The  grasp  =  50  and  55  ko.     The  extensors  of  the 
fingers  were  weaker  than  the  flexorsj  but  could  act  perfe'lly  although 
iuToluntary   flexion   followed    the    slow   extension.      The    electrical 
irritability  of  the  muscles  seemed  to  be  normal.     Inno-ordination  was 
ctspeeially  marked  in  the  hands ;  with  eyes  shut,  buttoning  his  coat 
urius  almost  impossible  ;  the  attempt  was  made  with  thumb  and  fore- 
finger, the  others  being  flexed,  and  ho  could  touch  his  nose  only  after 
xnuny  wuuderiug  failures.     On  the  palms,  from  the  wrist  to  the  tips 
of  the  fingers,  seusibility  was  lost  to  touch,  slightly  delayed  to  pain, 
little  changed  to  temperature.     Slight  tactile  loss  extended  to  the 
back  of  the  last  phaLinges ;  on  the  back  of  the  hands  it  was  normal. 
A  similar  but  slighter  loss  existed  on  the  soiea ;  he  often  felt  a«   if 
walking  on   a  rounded   surface.     The    size  and   weight   of   objects 
placed  in  the  extended  hand  could  not  be  recognised.     No  trace  of 
the   knee-jerk  or  other  evidence  of  myotatic  irritability  conld  be 
elicited,  but  the  spasm  was  enough  to  explain  the  failure,  and  its  real 
condition   is   uncertain.      Mind,  special   senses,  and  cranial  nerves 
were  unaffected. 

TTufortuuately,  the  course  of  the  affection  eould  not  be  obserred. 
Ita  aymptoina  must  have  been  due  to  disease  of  the  spinal  cord,  and 
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they  are  instructive  as  showing  tliat  muscular  spasm,  like  ihaX 
Tbomsen's  discrtse,  may  be  tlius  produced.  The  time  may  not  have 
been  sufficient  for  the  productiou  of  changes  iu  the  irritability  of  the 
muaclos,  but  wc  must  also  remembpr  that  di^ereoces  in  the  ioliueDCtt, 
on  the  muscles  may  be  connected  with  tbe  defective  power. 


TUMOURS  OF  TOE  SPINAL  CORD. 


Morbid  growths  within  the  spinal  canal  may  spring-  from  tLe 
meiubraues,  or  may  grow  in  the  subbtance  of  the  cord  itself.  Tbe 
difference  in  seat  eutails  some  differeuce  in  symptoms*  but  it  is  ntjver- 
tbeless  convenient  to  consider  the  two  classes  together,  bccAuse  they 
have  many  symptoms  in  common,  and  it  is  often  impossible  to  cany 
tbe  diagnosis  farther  than  tbe  existence  of  an  intru-spinal  tumour. 

Etiolooy. — The  goneral  causes  of  these  growths  correspond,  for 
the  most  pan,  to  those  concerned  in  their  productiou  in  other  situA* 
tions,  aud  present  few  peculiarities  that  merit  special  mention. 
Fatty  growth  outside  the  dura  mater  occurs  early  in  life  ;  malignant 
tumours  develop  late.  Of  tumours  within  the  duml  sheatb. 
royxomnta  are  chiefly  met  with  in  middle  Vifp,  tubercular  growths 
occur  occasionally  in  cliiMhood^  but  generally  between  fifteen  and 
thirty-five  (Herrer*) ;  lipomata  are  congenital.  Males  are  a  little 
more  prone  to  suffer  than  ffmales.f 

Of  the  diathetic  conditions  which  give  rise  to  tumours  elsewhere, 
only  two,  syphilis  and  tubercle,  are  effective  in  causing  growths 
which  commeure  within  the  apinsil  canal.  Parasitic  tumours  occur,  due 
to  the  same  iaflneiices  which  produce  them  in  other  situatioms.  A 
few  rare  growths  appear  to  be  congenital  in  origin,  due  to  the 
abnormal  development  of  germinal  tissue,  while  tbe  more  common 
glioniata  within  the  cord  arise  from  embryonal  tisane,  which  haa 
suffered  an  arrest  of  its  normal  development.  Of  tbe  causes  of 
other  forms  of  tumour  we  know  practically  nothing.  Injuries, 
such  as  a  blow  on  the  spine,  have  been  supposed  to  be  occasional 
causes,  and  their  influence  in  rare  instances  has  seemed  possible, 
but  the  evidence  is  not  so  siroug  as  it  is  iu  the  case  of  tumours 
in  some  other  situutions.  In  maiiy  cases  the  first  symptoms  hnve 
immediately  followed  some  exposure  to  cold  and  wet,  and  it  seems 

•  Hertcr, '  Jouro.  of  Mental  Dis./  1890.  hu  unfilyeed  twvnty-»U  qhw9. 

t  A  colUctiou  of  facts  rclnting  to  thtte  poinU.  by  Mr.  Victor  Horvley,  wfll  ba 
found  in  tfae  paper  wiitten  by  Itiin  and  mvcelf  on  the  «hm  of  Rncretafnl  rcmovBl  of 
■  tumour  from  the  «piinil  cord,  •  Med.-Cbir,  TraDt.,'  1889;  but  the  nninwiciil  bnsi«  it 
f«r  too  meagre  to  supply  more  ihnn  stRtisticid  luggentioDi.  It  will  be  ueceseary  to 
wait  for  ■  coiiRiderablc  limc  before  atlequiitc  dtta  Are  obtained. 
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*^Vftble  that  this  influence  may  have  excited  secondary  processes 

tbe  uerve-elenienls  which  were  already  demnged  hy  the  growth, 

^^  may  thus  have    frequeutly  excited    the  Brst  symptoms  of  the 

tjour,   but  it  can  have   had   no  share  in  the   production   of   the 

Owth    itself.      Traumatic   haemorrhages   may,   howcTcr,    result   in 

'^^tic  formations,  which  have  been  mistaken  for  new  growths. 

i^ATHOLOoicAL  Anatomt. — The  growths   within  the  spinal  canal 

iy  develop  outside  the  dura  mater,  inside  the  dura  mater,  or  within 

t€>  suhstance  of  the  cord.     The  extra-dural  tumours  may  spring  from 

b«*   nieinbmne,  or  from   the   tisjsue  hetw(.-en   the  membrane  and  tbe 

or  may  grow   into   the   canal   from  the  outside,  through  the 

irvertebral  foramina.     Subdural  tumours  may  proceed  from  the 

ter  surface  of  this  memhrane,  from  the  arachnoid,  or  from  the  pia 

kter  (Fig.  1(35).     The  growths  in  the  cord  may  spring  from  the  pia 

»ter,  or  may  develop  in  the  substance  of  the  cord.     They  sometimes 

u-etHl  fr'>m  the  peculiar  tissue  which  surrounds  the  central  canal. 

The  forms  of  extra-dural  tumours  are  lipoma,  from  an  overgrowth 

t  iHe  fat  which  normally  exists  between  the  membranes  and  the  bone  ; 

Q<1  parasitic  tumours,  chiefly  echinococei ;  but  all  are  rare.*     Growths 

lo  occur  that  spring  from  the  bones  or  intervertebral  tissue  — enchon- 

>ma,    sarcoma,   and  cancerous  tumours,  which  have  been  already 

isidered.     Far  more  frequent  are  collections  of  inflammatory  pro- 

Lcts  from  bone  disease,  but  these  do  not  come  into  the  category  of 

»rbid  growths. 


10.  IBS- — MyolipomM  of  the  spinal  cord.  A,  tmnnrcTBe  icotlnn  of  the  tumotir 
iintl  of  the  conu»  inedulliiris  of  tlio  spiunl  cord,  to  whteh  tlie  growth  wsi 
attached,  and  of  which  the  gr^y  luntter  U  reprc<ent^  by  the  dotted  thading 
ex.  M,  Mictions  ol  Dcrve-rootfl,  (tartly  enclosed  in  the  tumour:  m,  bondloo  of 
niuRCDlKr  fil>re«.  B,  part  of  the  tumour  inoro  highly  niAgnified,  ihowing  tbe  fat- 
celli.  of  ^hich  it  was  chiefly  composfd ;  p.m.  pia  rnnt/r  of  the  cord,  of  which 
I  e.  ii  pHrt  of  the  lateral  column.  C,  pnrt  nC  the  tumour,  still  more  magnified, 
»howing  itriiited  mii*iciiUr  fibres,  fibrous  liune,  aod  fat-cvlla  (see  also  Fig.  157, 
p.  6X7).    The  tumour  bad  caused  ao  aymptonia. 


*  An  adeoo-Mrcoma  bai  alto  been  met  with   (Hodenpyl, 
168H). 
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The  tnmonrR  wliich  begin  within  the  dura-matpal  sheath  are  chirflir 
By|ihilomata,  saroomnta.  and  myxoumta.  sometimes  coutaining  cvsta  oi 
•*  brain-fand."  Tubercular  iind  paraaitic  turooura  are  rare,  Init  both 
echinocoeci  and  cjsticerci  havo  been  met  with,  dovelopiug  in  the 
Tueshea  of  the  arachnoid.  Fattj  tumours  have  been  found  in  a  few 
instances,  and  may  contain  mimcuhir  fibres.  They  are  conirenilal  aud 
aoinetiines  associated  with  spina  bifida  (q  v.).  Fig.  163  represents 
suoh  a  tumour,  a  myolipoma  consisting  of  fatty  tissue  aud  striated 
muscular  fibres,  which  hud  grown  from  the  pia  mater  or  meshes  of 
the  arachnoid,  aud  was  found  in  a  case  of  taVies.*  Neuromata  occur 
on  the  nerve-roots,  and  may  compress  the  cord.t 

The  growths  within  the  substance  of  the  cord  itself  are  more 
diverse  in  character.  Syphiloma  aud  glioma  are  the  moat  common  ; 
sarcomata,  myionmta,  and  tubercular  tumours  also  occur,  containing 
the  charaotei-istic  bacilli,  and  always  associated  with  tubercle  else- 
where, k.  cysticercus  has  ouce  been  met  with.  Some  growths  have 
a  compound  character,  aud  have  been  termed  myxo-sarcoma.  gli\^- 
sarcoma,  and  fibro-sarcoma.  Sarcomata  and  gliomata  are  sometbnes 
very  vascular,  and  have  been  termed  "  angio-sarcoma  "  and  "angio- 
glioma,"  It  is  far  more  common  for  the  tumour  to  spring  from  the 
pia  muter  or  from  the  peri -ependy mat  tissue  around  the  cauiil  than 
for  it  to  begin  among  the  nerve-structures,  but  tubercular  growths 
usually  begin  in  the  grey  matter  on  one  side. 

Eitra-dural  growths  are  always  single;  those  within  the  dura  mater 
are  often  single,  but  sometimes  two  or  three  co-exrtst;  or  the  growtb 
may  be  diffuse,  as  in  a  sarcoma  of  the  pia  mater,  which  extended 
as  high  as  the  sixth  pair  of  cerebral  nerves,  and  as  low  as  the  cauda 
equi]ia.^  Neuromata  or  sarcomata  on  the  nervo-roots  are  often 
multi[fie,  and  sometimes  are  very  numerous.  Tumours  within  the 
spinal  cord  are  also  usually  single,  even  those  of  tubercular  u-iture, 
but  occasionally  more  than  one  growth  is  found. 

The  size  attained  by  growths  outside  the  coid  is nocessarily  moderate, 
in  consequenj^e  of  the  limitation  of  the  space  in  which  they  grow. 
They  vary  from  the  size  of  a  pea  to  a  width  of  one  and  a  length 
of  two  inches*  which  is  rarely  exceeded,  and  chiefly  by  extra-dural 
tumours.  Those  timt  develop  from  the  pia  mater  are  usually  smaller 
than  those  that  8]>ring  from  the  dura  mater.  Multiple  tumours  on 
the  nerve-roots  are  genei-ally  small.  Adhesions  often  form  between 
the  growth  and  the  membrane  from  which  it  does  not  arise.  The 
tumour  compresses  the  nerve-roota  and  the  sidnal  cord  (Figs,  164, 
167).  The  compression  produced  by  tumours  within  the  dura  mater 
ie   always   greater   than   that   by   tumours   outside  this  membrane. 

*  See  '  Path.  Soc.  Trant^*  vol.  xxvii,  19.  Another  rue  ciue  is  one  of  lymph- 
angeiomii  of  the  pU  muter  (Tpsube.  '  Nenr.  Cent./  1887). 

t  Myxn'Bbroumtn  mny  alio  form  on  ih?  nerve-rooU,  and  even  extend  ou  to  the 
cord.     See  Urucc  aud  Mott.  '  Biain,'  JnU,  1887, 

X  Ptiatenr,  •  Brit.  Med.  Jouin.,'  July,  1887. 
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Fio.  104. — Tomoiir  prowinK  from  tlie  inner  snrfaco  of  the  dnra  mater,  »nd 
C«raprFS«in(;  the  apinnl  ronl  in  llie  miil-ilor-tiu)  rr^'ioii.  'Vhv  tumour,  3  cm.  I'Hjf, 
Mma  «  aurcoma  in  wbich  the  rolls  were  Birnnged  in  conrentric  groups,  the  centr«>s 
Of  which  hkd  undergone  calcificnittuii.  The  spinal  curd  wu  aolten^  and  dnrk  iii 
^iiit  at  the  compreMed  part.*     (Alter  LAtirereanx.) 

Fio.  1H5. — 8«rcon)«  erowine  between  the  arHchnnid  and  pia  mater  In  the  mid> 
«lor*«t  re;Hon  of  the  cord.  The  tumour  bad  tp^un^:  from  the  meahci  of  the  nnich- 
tioid,  and  was  only  slightly  adhi-n-iit  to  the  yin  mtitt-r.  The  spinal  cord  was 
vonipre«fled  and  softened.  In  the  figure  the  dura-nmlrsl  sheuth  has  Iteen  liiid  open, 
vxc«pt  at  the  tnp,  and  tho  ar'ichiti>id  lias  hven  opened  over  the  lower  hulf  ot  the 
tomoTir,  wUirh,  6  cm.  long,  lies  on  the  posterior  and  (right)  lateral  aspect  of  tlie 
cord.f     (After  Lanrereaux-) 

Fio.  166. — A  tumour  (T)  f^rowini^  from  the  dara  mater,  andeompre*»ing  the  right 
mide  of  the  spinni  cord  at  ilio  origin  of  iho  4th,  5th,  and  6th  ocrTical  nerves.  The 
tiiinoitr  wa»  a  •piinlle-nplled  i-arcnmi*  pprinjitnj  from  the  aruclmoid.J    (After  Levden.) 

*  The  putieut  was  a  wumau  seventy-oue  years  of  age,  pani]>leeic,  with  strong 
6«xor  contracture  of  the  leg«,  loss  oi  p>wcr  over  the  sphiuctiTs,  and  consiHornbla 
impurmeut.  bnt  nnt  ab»olute  lusfi.  of  senaibility.  The  symptoms  came  on  gradaally 
aix  yv-ars  before  death.     (I^ancereaux.  *  Athts  d'Auat.  pHth.,'  p.  44-i.) 

^  The  patient  wa«  a  woman  twenty-i  i;rht  years  of  age.  Tliu  first  symptom  wa« 
pain,  radiiiiing  over  the  upper  purt  of  the  abdumtin  ou  tlie  right  aide,  and  afler- 
ward*  extending  to  the  log  and  to  the  left  side.  After  a  few  months,  weaknesi  of 
the  legs  gradually  came  on,  and  becimc  absolotc,  with  loss  of  sensation  and  of 
power  over  tbe  sphinctera.  Exteuuve  bedsorea  were  the  tuiraedUte  cause  of  death, 
which  occurred  eightera  months  after  tbe  onset.     (Lancereanx, '  Atlas,'  p.  447.) 

X.  The  palieot  was  a  man  aged  tbirty*flvu.     At  twenty-eight  pain  commenced  in 
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Fio.  H".7.— Tumour  of  dnra  raator  oppnaiti*  th«  npper  part  nf  ihe  Jnmhnr  enUi^j*- 
Tncnt,  comprosainir  ncrvf-roots  and  »)i1na1  cnnl.  (From  n  prepnration  In  Uoivenilj 
CoUoKH  Miixetiin.     Drawn  Iijr  Dr.  H.  \i.  Sjieticcr.) 

Fio.  168. — Tumour  of  the  t^uda  equina  «urri»Tinding  and  encWing  mnnj  of  the 
iiervo-roota.  Tbo  cord  iuelf  was  unalTectcd.  Tho  itrnclurc  of  tliQ  tiiiuour  waa 
that  of  H  Altro-aurcnniR.* 

Fio.  IGD. — Nt-arotuata  of  the  eaada  equina.  (After  Lancereaox.)  The  growtha  hid 
apparently  g-Wen  riau  to  n<i  aympt'Mn*. 

the  riglit  fureHrro.  nud  continued,  intermitting,  for  vtxn^.  ycara.  nniil,  at  tltirtj^roor, 
it  extended  throui^h  the  wliolc  arm  tn  tlio  n>>ck  he«ide  the  ipine,  where  it  was 
increased  )>j  uio^'eiuoiit.  Sitnllnr  pain  nftoruiirUi  came  on  in  the  left  artn.  Thpo 
foUnwed  wnikncsR  in  the  ri|;ht  arm,  klight  spns'ii  iu  the  ri^ht  le§ri  and  tingling 
In  the  K-ft.  I'hi;  artn  hi-came  almost  pi>wer1eiiH  and  wasted,  the  right  leg*  wrak, 
and  flexion  of  the  iieok  cnuoml  screru  loc&t  paiu.  These  symptoma  oontinneil  %vA 
incri>Hseii.  and  pain  ia  tho  left  leg  came  on.  The  cervical  apine  became  tender,  and 
tnorement  nf  the  head  to  the  ri;;ht  was  limited.  Then  both  legs  became  weak,  ami 
sensibilttj  wiin  lost  ns  hi^rh  aa  tlic  nipple*.  The  pHnplegia  becnme  absolute,  bwd- 
aores  formed,  and  the  pntinnt  died  Miven  yenrs  after  the  onset  of  the  symptoma. 
SofV'iiing  of  the  iipin&l  cord  extended  down  tato  the  dorsal  region.  (Leyden,  *  Klin, 
der  Rucktrnmarkskr.,'  Bd.  i,  p.  450.) 

*  The  piiticnt  wrts  a  man  ngcd  Iwcnty-i  ight,  whose  symptoms  commenced  nine 
niooths  before  deuth,  and  conBixtc<l  in  serere  pains  in  the  legs  and  pn^rreasiva  weak- 
nci«s,  the  power  of  stnnding  being  \ani  ubout  loor  niouthw  alter  the  onaet.  A  UitU 
power  in  the  fleiorft  of  the  hips  and  the  ext^osors  of  the  kncL'S  persisted  nltnost  to 
the  liitt,  hut  the  knee-jerk  was  lost.  All  the  rauwcles  of  the  legs  wasted,  those  below 
the  kiioe  extremely,  itnd  even  when  the  patient  was  first  seen,  electrit'al  irritiibility 
was  grcntly  lowered  to  Iwth  curmits,  without  any  reaction  of  degenenttion.  Tactile 
aHnsibilitv  wns  impiiired  iu  ench  foot  iind  lowur  leg,  mure  id  the  right  than  In  the 
left,  and  ebittly  in  the  rrgion  sappUed  from  the  Mcral  plexus.  Sunaihility  lo  jmin 
was  not  nffi^tod.  The  bUddcr  was  affected  early,  and  syuiptoms  of  pyelo-nophritia 
alrendy  existed.  The  kidney  diKease  was  the  initncdiate  cause  of  deatht  which  waa 
preceded  by  aererHl  convulsions,  apparently  nriemic.  A  microscopical  exaniiDiitioa 
ahowed  consideritble  damage  to  m^ny  niTTe-roots  involved  in  the  tumour,  while 
others  had  eacaptrd.  The  muscles  preteuted  inteiisu  granular  degKnerattoa  with 
iouie  longiCadioal  ttriaiioD,  uid  lucroaae  of  the  inteiatilial  DooleL 
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!The  amount  of  pressure  is  proportioned  to  the  size  of  the  tumour  and 
its  conriibtonee.  A  soft  growth  ouIbuIo  the  eheath  miiv  atUiin  a 
considerahle  aiae,  and  even  extend  throu^jh  the  interverUbral 
-foramina,  without  eierting  much  pressure  on  tlie  cord  itself.  At  the 
compressed  part  the  cord  ia  uarrowi^d  and  softened,  usually  indoiited 
or  fliitt^ned,  because  the  pressure  is  either  from  one  side,  from  the  frout, 
or  from  the  haok.  Eunly,  ihe  degree  of  pressure  is  s<>  great  that  tbe 
coi^  is  reduced  to  tbe  hize  of  a  crowquill,  and  it  has  ev»*n  been 
ifiareutly  interrupted  at  ihe  spot,  the  upper  and  lower  port  iuua  being 
luteal,  and  their  pointed  extremities  connected  onlv  by  membruuoua 
lue.  The  softening  of  the  cord  depends  on  in6ammation,  the 
I? pressure-myelitis "  eousldered  in  a  preceding  chapter  (p.  345),  and 
pre&eiila  the  tissue-changes  that  have  been  thi:^rt>  described.  Secon- 
,ry  inflammation  may  extend  'lown  i'  e  cord  below  tbe  growth,  or 
)r  a  short  dislanco  above  it,  often  uuequally  in  tbe  different  elemeut-s 
•Bometimes  in  the  grey  matter  into  the  lumbar  enlargement,  and 
'^eu  on  one  «ide  only  (Franeutte,  see  p  552).  The  usual  secondary 
degenerations  are  commonly  conspicuous. 

■  The  growths  that  involve  tbe  caiida  equina  often  attain  a  lar^^er  size 
Hian  those  that  occur  higher  up,  btcauae  this  part  of  the  vertebral 
[ranal  is  large,  and  the  ncrve-ioots  occupy  but  a  small  part  of  it. 
Slost  tumours  in  this  situation  are  sarcijmatji  or  fibro-t«arcomata,  but 
.1  18  a  not  uncommon  seat  of  syphilitic  growths.  They  usually  spring 
>oai  the  tissue  of  the  arachnoid,  and  olten  surrjuud  and  inrlnde  the 
laerves  (Fig  168),  the  amount  of  damuge  to  which  is  very  variable. 

Multiple  tumours  outsiile  tbe  cord  are  sometimes  very  numerous. 
rbey  are  usually  sarcomata,  and  spring  from  the  membranes  and 
ftheathsof  the  nerve-roots.  They  are  various  in  size,  ranging  from  that 
uf  »  hazel  nut  to  that  of  a  piu*s  head,  and  many  very  small  growths 
&re  often  scattered  among  the  nerves  of  the  Cauda  equina.  In  some 
ca-^es  of  tliis  character  similar  growths  have  existed  in  the  cerebral 
lut'iubranea. 

The  tumours  within  the  spinal  cord  are  usually  small,  seldom 
exceeding  half  an  inch  in  diameter,  and  usually  less,  even  when  they 
give  rise  t-o  considerabh*  impairment  of  function.  But  their  vertical 
extent  ofien  exceeds  their  transverse  diameter,  and  Ht>metimes  they 
grow  through  a  considerable  extent  of  the  spinal  cord,  Gliomata,  and 
especially  the  gliomatous  growths  that  spring  from  the  central  region, 
and  arise  from  embryonal  neuroglial  tissue  (persistent  by  arrest 
of  developm«nt,  and  often  associat^'d  with  syriugo-myelia).  are  those 
which  have  most  frequently  a  consiiierable  vertical  extent.  Such  a 
glioma  has  been  known  to  reach  frora  the  medulla  oblongata  to  the 
lumbar  region,  and  often  extends  up  from  the  cervical  region  to  tbe 
base  of  the  brain. 

k  The  cord  is  enlarged  at  the  seat  of  a  tumour,  and  the  prcciso 
■TOaracter  of  the  enlargement  dej'ends  on  tlit?  position  of  the  growth. 
In  an  infiltrating  glioma  of  the  upper  part  of  the  uord,  the  increase 
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in  Mze  has  l-een  so  great  that  the  wall  of  the  foramen  Tnagnnm 
caused  a  constriction  around  the  swollen  cord.  Often  the  abnormal 
colour  of  the  tumour  is  perceptihle  on  the  surface.  The  conaist- 
ence  of  the  cord  may  he  lessened  in  soft  growths,  hut  the  rumour 
is  commonly  firmer  than  the  normal  cord,  and  the  difference  is 
frt*queutly  increased  by  softening  in  the  vicinity  of  the  growth.  If 
the  tumour  reaches  the  surface,  the  pia  mater  and  arachnoid  may  he 
thickened  at  the  spot,  and  they  may  even  be  adht  rent  to  the  duK 
mater,  but  there  is  rarely  any  extension  of  the  nioningitia  to  otht»r 
parts.  On  section,  the  growth  is  usually  wry  distinct,  since  lU 
aspect  coutrauta  with  that  of  the  nerve-sulistance.     Only  glioma  and 

myxoma  rosemhle  the  nonnal 
grey  substance  in  appearance, 
but  the  new  tissue  is  asnally 
distinct  in  position.  These 
tumours  in  some  cases  blend 
With  the  substance  of  the 
cord,  but  in  other  instances 
they  are  liounded  by  an  area 
of  softening  which  oft<?ij  iso- 
lates even  invading  growths. 
Some  tumours  are  sharply 
limited.  It  may  be  difficult 
to  say  in  what  structure  the 
tumour  began,  but  this  may 
sometimes  be  ascertHined  by 
an  examination  of  the  upfier 
and  lower  purtB,  where  the 
growth  is  commonly  limited 
to  that  part  of  the  cord  in 
which     it     first    originated, 

PlO.  170.— Tumour  of  «pitml  cord,  •j.ringinjt  'TLus  in  Fig.  170,  B,  the 
from  tlie  lismie  ftrnuiid  the  et^ntral  ennitl.  tumour  occupies  a  ?ery  large 
A.  upper  p|.rt  of  the  tumour  lii  the  raidine  of  although    the     nearly 

thecervicKl  region ;  the  growih  i*  hero  within  *  o  "*      ••^«.j 

th(!  pMieriorcouiini^siire.  B,  scctinD  through  equal  extent  on  each  side 
ihe  IftrgMt  pun  ot  the  tumonr.  whicrh  occnpios  guggcsts  its  central  oriL'in. 
the   whole  centrHl   region  of  the  coTtX.     The         i  .1  ■     -       i        1  -       , 

vcrtictti  extent  ««■  2  cm.  It  was  m  «reoum  and  this  is  clearly  seen  in  the 
coinponeii  chti^tly  of  Bpincl1e*ce]lt  «rraiie«*d  section  through  the  Upper 
ID  fiucicnli  and  in  concvntrio  layeH.  The  „..^  ^r  +1,^  „-„™.i,  :«  „i.:  u 
patient  wa.  .offering  ^\m  from  •  cerebral  P*"^  «^  ^*^«  growth,  ID  which 
tumour  causinff  hcMinplpniii,  and  the  spinal  the  posterior  commissure  can 
growth,  whii'h  iipparouily  <ievcloprd  rapidly  ^jg  tmccd  in  front  and  behind 
during  the  flimt  period  of  pnlsr  and  proilra*   ,,1,  .  , 

tion,  was  not  nuiipe.  ted  dnriug  life.  ^^^^    s^^^"     ^^^^    Of     gWWtb, 

pointing  to  the  peri-opendy- 
nal  tissue  as  its  source.  Syphilitic  tumours  commonly  originate 
from  the  pia  mater,  as  they  do  also  in  the  brain,  and  the  mem- 
branp  in  their  vicitiity  is  often  thickened.  They  both  inv^ile  and 
oompress  the  nerve-tissue.     An  instance  of  such  a  gumma  of  the  cord 
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is  sliown  in  Fig  171.  It  probably  commenced  »t  the  furrow  op]>osite 
the  heai]  of  the  posterior  cornu,  whi«:'h  it  1ms  destroyt^i,  and  the  pres- 
sure which  it  exerted  is  erident  from  the  dispkicemeuL  uX  the  posterior 


Fro.  171  — Byphtlomn  In  the  ipinal  cord,  oecnpying  th«  position  of  tb« 
po«tt>riof  c»riiii  ami  adjnc^nt  ptirtcof  tlt«  pi«t«riur  aitd  Inteml  i.-oluinii«,  ia 
tli«  tower  rervic*!  rfgion.  The  tumour  preKiited  the  usual  eflmhiuution 
of  ptty  triniiluoeiit,  iirul  msIIow  cIiw.'»v  arctu.  A  necond  limihir,  but  much 
atnulltr  tumour  exIsU'd  liii;h«r  up.  The  tjinptoiut  were  cuiuplicatvd  by 
hemiplffriii*  &c  ,  of  cer <  bnil  origiu,  due  to  m  ^mmt  in  the  bruin.  Pata' 
Iriis  with  rig:i>l  flcxnr  cuntracturtt  of  lite  left  arm  and  leg^  waa  apparentlj 
tlu«  to  the  ^rt)wth.  Th^  diaeaae  was  certainly  ajphilitir^  hut  it  is  uot«- 
worthy  that  tt  had  derelnped  durinf;  cotitinnoua  trratuiLMii  by  full  dosea 
of  iodide,  wrhicb  bnd  t-ntiroLy  rt^movvd  eurlivr  aymptouia,  but  to  wbicb  iba 
ajaUm  had  apfwreutly  became  aocDitomed. 


intHliitn  septum.  In  nil  forms  of  tumour  the  central  canal  is  oft«u 
^  ohlit*." rated  by  the  pressure,  and  luaj  be  slightly  dilated  higher  up; 
B  this  dtlutatiou  is  especially  common  from  growths  that  be^ia  in  the 
B|>eri-epeodymal  tissue.  The  considerable  enlargement  of  (be  cunal, 
^Ltcrmed  '*  synngo-niyelia,"  is  generally  associated  with  a  peculiar 
■  growth  in  this  position,  probtiMy  congenital  in  origin;  the  condition  is 
'  deB4.Til>fd  in  another  chapter.  In  other  forms  of  tumour,  cysts  Oi-caaion- 
ally  develop,  and  hannorrbagn  may  occur  into  such  cysts,  or  into  the 

►softened  tissue  in  the  vicinity  uf  the  tuniDur,  or  even  in  the  substanco 
of  a  soft  growth  itself,  especially  when  this  is  a  glioma.  From  the 
ni^iuD   of    the  growth,    fiecoudary    degenerations  can   frequently   be 

►irac^^  upwards  and  downwards,  but  thet^e  are  often  slitditi-r  tban  the 
Kpi*ar<*nt  danun;*'  would  suggest,  sometimes  by  reason  of  the  remarkable 
lolerancxf  of  the  nerre-fibrt's  to  pressure  if  this  is  slowly  developed, 
^  ■omotimcs  because  a  ruj)idly  growing  tumour  has  not  given  time  for 
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may  occur  in  any  part,  but  are  Kiiid  to  be  most  frequent  bonrafli 
lower  cervical  spines,   and   in  the  upper  and  lower  dorsal  r»-^on«, 
because  (it  is  eonjectured)  there  is  least  room  at  theae  pLtces^  although 
Yfhy  tlie  result  should  follow  froui  the  cuuse  la  not  elear. 

Symptoms.  — The  tiyui]jtoms  produced  bv  tumoun*  within  the  spinal 
cannl»  wh(-'th«  r  these  are  within  the  cord  or  outside  it»  rvsomble  in 
their  gtiuTal  ch:iraetera  thoae  which  we  huve  alreadjr  considered  a« 
roHidting  from  growth  and  caries  in  the  bones  of  the  vertebnil  column. 
The  resemblance  is  moat  close  in  the  case  of  extra-dunil  growiba,  aud 
least  so  iu  that  of  tuuiuurit  within  the  subatuuee  of  the  eonl  The 
chief  differences  are  the  relative  preponderau'ie  of  svnii*tou2S  of 
early  irritation  of  the  cord  itself  when  the  growth  is  within  it,  and 
the  frequent  indications  of  a  tratisver^ti  extension  of  the  damage  from 
one  side  of  tlie  cord  to  the  other.  ^^H 

Iu  the  majority  of  cases  pain  is  prominent  through  the  whole  ooun#^^| 
of  the  disease.  It  is  usually  the  earliest  eff6i.t,  severe  buth  l^fore  and 
after  the  derelopmeut  of  other  symptoms.  The  pain  may  he  lUlenne 
along  the  course  of  the  nerves  which  arise  at  the  level  of  the  tumour, 
and  also  iu  the  parts  supplied  by  nerves  below  that  level,  e.g.  iu  the 
legs,  but  it  is  uot  felt  aliove  the  ^:rowih.  It  may  be  »  shiLrp  acute 
pain,  but  has  often  a"  baming"chanic-ter,and  is  sometimes  "stabbing** 
or  "  rending,"  Dull  aching  piuu  nmy  be  felt  between  the  atia«t*  of 
severe  pain,  or  before  ih^m,  and  nmy  then  give  rise  to  the  mo>t 
frequent  of  all  diagnostic  errors— mistaking  grave  organic  disi*Hse  for 
simph.-  rheumatism*  on  account  of  the  nimilarity  in  the  character  of  the 
pains.  The  intensity  of  the  severe  pain  is  usually  very  great^  and  it 
has  more  than  once  led  the  unhappy  sufferer  to  attempt  suicide.  The 
pains  are  often  felt  on  one  side  first,  in  one  arm,  in  one  side  of  the 
trunk  at  a  given  level,  or  in  one  leg,  and  a  onsideriible  time  miy 
ela[»8e  btfoiv  tliey  extend  to  the  other  side.  O-rasionuliy  the  paiti 
is  bilatenil  from  the  first.  It  is  generally  greatest  when  the  tumour 
compresses  the  Cord  from  l>ehiiid  forwards,  or  virf.  versa  (Horsier); 
this  is  ojjeu  to  more  than  one  explanation.  Pain  "Is  sometimes 
increased  by  moremeut,  but  rarely  in  the  intense  dt^ree  common  in 
tumours  of  the  bone.  When  the  growth  is  in  the  lower  liinibir 
region,  the  pain  is  often  first  referred  to  the  soles,  and  seems  lo 
ascend.  The  sensory  loss,  due  to  subsequent  nerve  destruction,  follows 
a  similar  course.  Pain  is  sometimes  felt  iu  the  spine,  irequeutly  whim 
the  gntwtb  begins  in  the  dara  mater,  rarely  when  it  is  within  tbo 
substance  of  the  <  ord.  Tenderness  of  the  spine  often  exists  iu  the 
former  cases,  !>ut  is  on  tlie  ■whole  not  commou.  Other  subjective 
eensations  may  occur  with  the  ]>aiu  or  in  the  intervals — *'  numbness,** 
tinyiling,  formication,  <&c.,  and  they  give  sign  fieance  to  the  pains  asaa 
judication  of  organic  damage  to  th*  nerve-structures.  Theroot-paiuB 
in  the  trunk  are  often  acconi[>anied  by  a  seuse  of  constriction,  whith 
way  be  very  distressing  Hyperaesthesiaof  the  skiu  frequently  aecom- 
pauies  pain  felt  at  the  level  of  the  tumour,  less  cummouly  those  in  thtt 
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P«.rtB  below.     Very  rarelj  pain  ia  absimt ;  chiefly  in  extra-dural  lipoma, 
probally  from  ilie  nature  of  the  growth. 

Muscular  bpaJim  is  another  coinuion  symptom,  most  pronounced 

'^'bvn  the  tumour  ftpritigs  from  the  membranes.     Tbere  may  be  some 

rigidity  of  the  back  opposite  the  seat  of  tlie  growth,  usually  associated 

^wilh  local  patu.     It  ia  most  marked  when  the  disease  is  at  the  more 

mobile  part<  of  the  apine.  esjH'cially  whtu  it  is  in  the  cervical  region. 

Xn    such   eases  the  rigidity   muy   be  painful,  aud   the  paiu   may  be 

iiicrt'tLsed  by  movemeut.     Severe  spasm  m  the  abdomiuul  muHcles  ia 

oftvu  associated  with  severe  girdle-i>ain.     Coutractures  may  develop 

in  th«  liuibH,  both  in  those  supplied  by  the  nerves  which  arise  at  the 

level  of  the  tumour,  aud  are  directly  irritated  by  it,  and  also,  although 

le&a  coinmoulv,  in  the  parts  suppliu'd  from  the  spinal  cord  below  the 

level  of  the  growth.     Thus  the  luiucjur  in  one  half  of  the  cord  in  the 

cervical  region  (showu  in  Fig.  171)  caused  persistent  flexor  contracture 

in  the  arm  and  leg  ou  the  side  of  the  growth,  aud  in  the  early  stage 

of  dorsal  tumours  one  leg  only  may  be  rigid,  or  more  so  thau  the 

otlier.     The  seat  of  rigidity  thus  needs  to  he  specially  noted,  as  well 

aa  its  cbara4>ter.    if  we   are   to  obtain  from    it  diagnostic  guidance, 

lieoiiuse  it  may  be  due  t«)  the  irritation,  either  of  the  nerve-roots  or  of 

»'the  conducting  tracts.  Both  forms  sometimes  occur  before  loss  of 
jM)wer,  but  pain  generally  precedes  them. 

Paralysis,  of  gradual  onset,  is  almost  invariably  one  of  the  sym- 
ptoms.   Paraplegia  is  the  most  common  form,  but  all  four  limbs  may  be 
t  paralysed  by  a  growth  iu  the  cervical  region.     Very  commonly  one  l**g 
'becoDU'g  weakened  before  the  other,  aud  occasionally  one  arm  and  log 
Buflfer  before  those  of  the  other  side.    Tumours  which  are  aitUiited  iu  the 
middle  line  or  in  the  centre  of  the  cord,  however,  usually  affect  both 
sides  at  the  same  time,  and  the  effects  of  a  congeuitiil  growth  may 
^kibuB    accompany   aud   complic-ate   those   of   au    aasociuted  syringo- 
^■myelbk  (q.  c).     The  proximal  pints  of  the  limbs  seem,  as  a  rule,  to  be 
y  firiit  affected,  although  exceptions  ar.^  oceasiuually  met  with. 

The  jjalsy.  gradual  iu  onset,  is  usually  also  slow  in  its  exteusion,  the 

»rate  of  its  increase  depending  on  the  i*ate  at  which  the  tumour  grows 
and  compresses  the  spinal  t-ord.  This  is  the  characteristic  course  of 
the  paralysis  jtroduced  by  a  tumour.  But  iu  a  large  number  of  cases 
the  loss  of  power  comes  on  iu  a  subacuto,  or  even  au  acute,  manner,  in 

» consequence  of  the  myelitis  excited  by  the  compression,  which,  iu 
such  cases,  may  run  a  course  of  independent  rapidity.  When  the 
inflammation  is  thus  in  excess  of  its  cau:4e,  the  paUy  muy  lessen  as 
damage  from  the  inflammation  subsides  to  the  degre*-  of  the  damage 
pom  pressure.  The  symptoms  that  dej>end  on  compression  slowly 
it  surely  inciease  as  the  tumour  grows,  and  usually  attain  a  high 
gree  of  intensity ;  the  lots  of  power  in  the  legs,  for  inatance,  becomiug 
^Absolute  aud  remaining  ho. 

T/osa  of   Bcnsatiou   muy  come   on  with  the  loss  of  motor  j)ower  j 
tre  often  after  ibis  has  become  cousiderable.     It  may  be  slight  or 
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partial  at  first,  occasioDally  for  a  long  time,  but  tends  to  become  com* 
plete&H  the  damage  to  the  coid  iucreases.  and  it  often  ascends  the  legs. 
It  correspitnds  iu  distribution  to  the  motor  palsy,  when  tbe  disease 
is  beluw  the  middle  of  the  dorsa.1  n>giou ;  but  if  situated  higher^ 
and  on  one  side,  the  sensory  loss  is  often  greater  on  the  side  opposite 
to  the  motor  paralysis.  Tumours  of  the  cord  furnish  a  considerable 
proportion  of  the  cases  in  which  the  crossed  symptoms  of  a  unilateral 
lesion  are  well  marked  (sec  p.  229j.  In  addition  to  the  loss  of 
sensation  which  results  from  the  damage  to  the  cord  itself,  areas  uf 
ansBsbhesia  may  I'xist  iu  the  region  supplied  liy  the  nerves  which  are 
damaged  by  the  growth,  and  in  which  tho  severe  rai.liatin^  pnina  ii 
felt.  If  there  is  crossed  sensory  and  motor  palsy,  these  root  syropt^i 
exist,  chiefly  on  the  side  opposite  to  tbe  ancesthesia  in  the  lim 
Inco-ordination  of  movemeut  is  not  a  common  symptom  of  spiu 
tumours,  but  has  licon  occa-sionally  met  with  in  cases  of  growth  in- 
vading the  posterior  columns,  and  also  as  a  result  of  multiple  tumours 
of  the  nerve-roots  (see  p  428).  Loss  of  power  usually  coexist*  aud 
quickly  becomes  predominant  when  tbe  growth  is  in  the  cortl. 

The  condition  of  reflex  action  depends  on  tbe  position  of  the  tumour, 
In  tie  lunibur  enlargement  or  the  cauda  equina,  a  growth  abolish 
reflex  action  in  the  legs,  and  in  any  position  tbo  tmnk-reflexesan  1 
at  the  level  of  tbe  lesion.  Pnit  when  the  disease  is  situated  higher  u 
reflex  action  is  increased,  and  the  excess  of  cutaneous  reflex  action  is 
very  mark^^d  and  early  symptom  of  the  disease  ;  it  is  lessened  add  1 
only  when  the  lower  part  of  the  cord  is  damaged  by  secondary  mveli 
(superadded  to  det^ceuding  degeneration  and  distinct  from  it) 
myotatic  irritability  presents  also  tbe  increase  tbat  invaria'dy  reaul 
from  damage  t<»  tbe  pyramidal  tracts,  aud  the  usual  tonic  spasm  also 
gradually  develops  and  often  r«aube»  a  high  degree.  Its  iosa,  wit 
muscular  relaxation,  sometimes  met  with  under  these  conditio: 
depends  on  a  descending  myelitis,  sometimes  slight  and  partiaL' 
Muscular  contracture  is  superadded  more  frequently  iu  tumoura  tb 
in  many  other  diseases,  and  rigid  sf>a8ni  in  the  flexors  of  tbe  knee  and 
hip  may  keep  tbe  heids  in  contact  with  the  nates. 

Wasting  of  the  muscles  is  for  the  most  part  confined  to  tbe  i^ 
supplied   by  tbr  damaged   nerve-roots.     In  tumours  of  the  lam 
enlargement  ami  cauda  equina,  the  atrophy  of  the  muscles  of  the  I 
is  a  very  eonspiruous  i-ymptom.     Vaso-motor  disturbance  sometim 
occurs  in  the  early  stage  of  the  disease,  chiefly  in  the  distribution  of 
irritated  roots,  where  flushing  of  the  skin  has  been  noted,  and  the  so- 
called  "  meaiugitic  streak"  (**  tache  sjjiuale")  may  often  be  produced 
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*  Aa  WRA  found  to  be  the  case  by  Francott^  ('  Kibrome  dt-  la  Dune-m^re  ipioftl«d^| 
Lidge,  '8HS)  in  a  nise  of  tiimniir  roinprcMing  thy  upiHT  dorial  region.  SJiffwH 
dcMviiding-  iiifliiinmation  of  the  ri^-bt  mnturior  coniu  coincided  witb  flnccid  |»lsj  of 
the  rig-bt  leg.  It  should  have  bn-n  mptition^  that  the  connection  of  m  KiniUr  loii,^ 
of  mroUitic  irritability  n-itli  dc*8renilin^  inflammiition  in  donal  mydiUs  {refem'd 
ftt  pp.  229  aod  310)  has  been  provwl  in  two  cufcb  by  Francotte  (loc.  cit,,  p.  fl). 
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OccaBionally  vaso-motor  oedema  is  a  conspicuous  early  symptom.  In 
t  l^e  later  atitges,  bedsores  are  very  conimou  und  ofteu  severe.  Dilatation 
or  contraction  of  the  pupil  is  common  when  a  tumour  is  situate  in 
t.l]e  lower  cervical  region.  Loss  of  control  over  the  sphincters  usually 
CLCConjpaDies  motor  palsy  in  the  legs ;  their  state  correspondit  with  that 
of  reflex  action  (p.  224). 

TLie  course  of  the  symptoms  is  variable,  and  depends  on  the  rapidity 

of  growth  of  the  tumour,  and  on  the  share  which  secondary  myelitis 

"t  ukes  in  the  production  of  the  symptoms.    As  a  rule,  the  root  symptoms 

occur  first,  and  in  growths  outside  the  cord  Ihey  may  exist  alone  for 

xuonths,  and  even,  in  the  case  of  a  slowly  growing  tumour,  for  years, 

'k^forc  the  Bym[>tom8  of  damage  to  the  cord  itself  are  added.     On  the 

otber  hand,  they  may  bo  entirely  absent  in  growths  which  commence 

"w^ithin  the  curd  itself.      In    some   cases  the  symptoms  are  steadily 

firogressive  from  Griit  to  last.     In  otliers  the  progress  is  intermittent; 

periods  of  increase  in  the  symptoms  alternate  with  stationary  periods. 

Their  course  is  variable, even  in  c^tses  in  which  the  seat  of  the  tumour 

and  its  nature  are  the  same,  because  the^  depeud  on  the  secondary 

changes  in  the  nerve-elenieuts,  and  the  course  of  these  (such  as  the 

myelitia   induced  by  pressure)  is  subject  to  variations,  the  cause  of 

irhich  la  often  indistinct.     Thus  the  chronic  course  of  the  sympLoma 

ia  often  varied  by  p(*rioda  of  rapid  and  even  sudden  increase,  espe- 

1^^     cially  in  the  case  of  growths  that  involve  the  spinal  cord  itself;  and 

^H    Bymptoras  that  have  thus  develo[it}d  with  rapidity  are  ajjt  (as  already 

^H    mentioned)    to    subside,  if  not  completely,  at  least  in  considerable 

j^P    degree.     Hence   a   rafiiJ    increAae   of    the   cord   symptoms    may   be 

"^         followed  by  positive  improvement  for  a  time,  but  scarcely  ever  by  an 

1^^    actual  disappearance  of  the  manifestations  of  the  disease.     The  moat 

^B    important  element  in  the  course  of  the  disease  ia  the  tendency  to  a 

^^    lateral  eitenaion  of  the  aymptoma.  the  expression  of  the  transverse 

eilensiou  of  the  damage,  as  the  several  structures  of  the  cord,  at  the 

same  level,  successively  suffer.    Although  there  is  sometimes  an  exten- 

•iou  downwards  of  the  interference  with  the  central  functions  of  the 

cord,  when  secondary  myelitis  descends  to  the  lumbar  enlargement, 

there  is  scarcely  ever  an   extension  upwards  above  the  level  of  the 

I  initial  iriterference  with  function.     A   small,  slowly  growing  tumour, 

^B    even  within  the  cord,  sometimes  causes  no  symptoms. 

^^        The  chief  differences  l)etween  the  symptoms  <*(  tumours  of  the  cord 

and    membranes,  besides   those   mentioned  on    p.  550,  are  that,  in 

the  Utter,  the  root  symptoms  are  m<ire  oft*!n  severe,  aud  that  the  cord 

symptoms  occur  later,  and  are  at  first  more  iJiiiittd  iu  extent.     Spinal 

pain,  tendemesa,  and  rigidity  are  more  common.     Incord  tumoursthe 

radiating  pains,  due  to  irritation  of  the  uerve-roota,  are  more  often 

trifling  or  absent,  unless  the  growth  begins  iu  the  neighbourhood  of 

the}X)»terior  horn  ;  then  they  mny  be  proiii»unced.    The  cord  sympioms 

are  often  bilateial  from  the  first,  and  iu  central  tumours  the?  may 

develop  equally  on  the  two  sides.     If  they  are  unilateral  at  the  onset 
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iLcy  extend  to  the  other  side  sooner  tban  iu  the  case  of  mcnmgcal 
growths.  In  the  caae  of  tubercular  growths  the  svmptoms  of  irrita- 
tiuu  are  usuallv  suburdiuute  to  those  of  impaired  coiiiluction.  and 
pain  is  fell  rhiuSy  iu  the  legs  (Herter).  Exteusive  muscular  atro] 
is  luoru  counuoii  in  tumours  uf  the  t-ord  than  in  those  of  the  w<>nihra 
(except  iu  the  case  of  tumours  of  the  cauda  equina),  bei-ansc  cent 
tuuiours  may  damage  the  grey  matter  through  a  considerHble  verlici 
exteiu,  and  tiro  most  common  iu  the  enhirgements,  and  aUo  beoin»e 
myelitis  8|>reail8  in  the  grey  matter  far  more  frequently  when  1 
exciting  growth  is  in  the  curd  itsdf,  than  when  it  is  iu  the  me 
braues 

In  tuuiours  of  the  cervical  region,  the  interference  with  nioveme 
of  tho  necic,  from  the  rigidity  of  the  mvjjcles,  is  often  well   marko 
especially  when  the  tumour  is  in  the  membranes.     Tue  pains  due 
irritation  of  the  nerves  are  felt  in  the  arms,  and  are  often  assotuat 
with  muscular  atrophy.     The  excess  of  reflex  action  in  the  legs  is  v 
greats  and  if  the  influence  of   the  tumour   is   chiefly   on    one  aide." 
hemipiegic  weakness,  with  crossed  ansesthesia,  is  present. 

Growths  iu  the  dorsal  region  of  the  cord  usually  cause  sev* 
radiating  pains  tn  the  trunk,  often  accompanied  by  an  intensely  pui 
sense  of  cunstriction,  by  hyperaesthesia,  and  sometimes  by  aiisc«tthes 
Tbe  simple,  merely  sloping  course  of  the  dorsal  nerves  reveals  the  pre- 
cise jMJsition  of  the  disease  more  clearly  than  do  the  symptoms  in  the 
arms  when  the  tumour  is  in  the  cervical  region.  The  interference  with 
tho  truuk-reflexea  often  corroborates  tbe  indications  afforded  by  ibe 
subjective  symptoms.  Spinal  tenderness  may  be  also  present,  but 
rigidity  of  the  spinal  muscles  is  not  common.  Reflex  action  in  the 
legs  presents  the  same  exce.ss  that  results  from  lumuurs  in  tbe  cervic&l 
region,  but  sometimes,  especially  when  the  growth  is  near  the  lumbar 
enlargement,  or  tbe  pressure- myelitis  baa  been  acute,  the  de»eeiidi»i^ 
myelitis,  as  we  have  seen,  may  abolish  the  reflex  action  and  remove 
spasm,  if  this  previously  existed. 

The  symptoms  produced  by  tumours  which   involve  the  lumb 
enlargement,  vary  considerably  according  to  the  precise  position 
the  growth.     The  characteristic  pnins  are  felt  in  the  legs,  and  i 
muselea   supplied   from    the    part    invaded   or   compressed    undt 
atropby,  and  present  loss  of  reflex  action  and  of  myotatic  irritabilil 
but  the  auffisthesia  is  often  limited  in  area.     A  growth  in  the  upper 
part  of  the  enhirgetnent  may  cause  wasting  only  in  the  flexors  of  tbe 
hi])  and  exlensors  of  the  km^e,  with  loss  of  tbe  knee-jerk  and  n^"«^ 
thesia  in  the  front  of  the  ihigh,  while  the  muscles  below  the  kn 
present  simple  palsy  with  myotatic  excess.     Tbus  a  man,  who  bad  b 
syphilis,  complained  of  pain  in  the  left  groin  and  thigh,  and  prt^sent 
wasting  of  the  oxtenaora  of  the  knee,  with  anaesthesia  iu  the  froui 
of  the  thigh  ;  there  was  loss  of  tlie  bft  knee-jerk,  and  a  foot-clon 
ou   each   side.     He  recovered  partially,  but  there   was   doubtless  f 
smull  sypbiloma  at  the  upper  i>art  of  the  lumbar  enlargement  OA 
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'C'be  left  side.  iDterrupting  tbe  reflex  arc,  damaging  tlie  left  moior  and 

arnsory   roots,  and  cumjaessiiig  1>otii  pyramidal   tracts.     A  growth 

in  tbe  membraiiv**  adjacent  to  tbe  midJle  or  lower  |)art  of  the  luml>ar 

enlargfnieni  UHUuiljr  u.iuses  Byniptoma  ot  wide  distribution,  aff<  ctiiig 

Xhe  whole  of  both  legs,  aud  the  early  syujptoms  of  irritation  often 

ioTolve  the  distribution  of  the  upper  lumbar  nerves.     Bat  a  growth 

&t  the  same  level  within  the  cord  muy  affect  chiefly  the  muscles  of  the 

lower  lev,  and  cause  anaei^thesia  in  the  region  supplir-d  Irom  thesaertil 

B3ilexu8.     There  may  also  be  palsy  and  wasting  of  all  the  muscles  of 

K  lx>th  legs,  from  extensive  secondary  myeliLin,  but  even  then  the  sensory 

Blosa   is   usually    limited.     In   lumbar  tumours  there   is   early  palsy 

^k  of  the  bladder  and  sphincters.     Examination  of  the  sphincter  ani 

V  shows  absolute  paralysis,  and  not  the  pure  r*  flex  action  present  when 

the  disease,  arresting  voluntary  influences,  is   higher  \ip  the  cord. 

Tbe  tendency  to  bedsores  is  commonly  strong  in  tumours  of  this  part. 

Growths  situated  in  the  cuuda  equina,  which  are  beluw,  and  do  not 

alEect,  th^'  cord  its*  If,  produce  symptoms  very  similar  to  those  due  to 

tumt>urs  of  tlie  lumbar  enlargement,  hut  the  symptoms  are  bilateral 

from  the  first  iu  the  majority  of  caxes.     Barely  one  leg  is  affected  alone 

at  the  outset.     The  symjitoms  UMually  begin  in  the  lowest  parts  of  the 

legs,  which  are  throughout  involvtd  in  greater  degree  than  the  upper 

■  parts,  and  the  flexors  of  t!ie  hip  may  encape  altogether.  Muscular 
coutruction  is  much  less  common  ibnu  in  tumours  situated  higher  up. 
The  anfEsthesia  is  chieflj  in  the  region  8up[>Ui_'d  by  the  sacral  plexus; 
H  the  pains,  usually  very  severe,  are  first  felt  in  the  same  ngion,  and 
H  there  may  be  sevfre  pain  on  each  side  of  the  sacrum  radiating  to 
tbe  region  of  the  sciatic  nerves.  The  muscles  l>elow  the  knee  rapidly 
WMSle,  and  often  (but  not  always)  present  the  degenerative  reaction. 
These  symptoms  were  well  marked  and  characteristic  iu  the  case  figured 
and  described  at  p.  546  (Fig  168),  and  the  condition  of  the  muscles 
suggests  that  the  absence  of  any  vdltaic  irritability  in  the  muscular 

I  fibres  was  due  to  their  early  and  intense  fatty  degeneration.  In  many 
c&scs  the  symptoms  are  irregular  in  distribution,  the  nerves  are 
included  iu  the  growth,  and  are  often  damaged  unequally,  sometimes 
less  than  might  be  expected  from  the  size  of  the  tumour,  which  may 
be  coutfiderabie  before  its  expansion  in  arrested  by  contact  with  the 
bony  walls  of  the  canal.  Hence  the  toss  of  sensation  may  be  partial, 
and  reflex  action  may  not  be  rompletely  abolished.  In  the  case  above 
mentioned,  for  instance,  a  prick  on  tbe  sole  caused  a  reflex  contraction 
of  the  muscles  in  the  upper  parts  of  the  legs,  but  of  these  alone.  In 
many  cases,  however,  the  loss  of  sensation  has  been  absolute,  and  reflex 
action  also  has  been  entirely  lost.  The  tendency  to  trophic  changf s  is 
gnat,  and  an  affection  of  the  sphincters  is  almost  invarialile.  Cystitis 
and  its  consequences  readily  ocuur,  and  may  rciich  a  high  degree,  in 
consequence  of  residual  accumulation,  when  the  patient  is  conscious 
only  of  slight  difficulty  of  micturition. 

Multiple  tumours  may  give  rise  to  very  complex  symptoms.     If 
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there  are  onlj  two  tuniouM,  the;i^  may  be  indicated  bv  tbe  6ttc(*es!dr^^H 
de%'elo|)tu(!Dt  of  focal  ayiuptoiuit,  similiir  iu  character  but  different  ia^B 
seat.  'In  some  cases  in  which  there  are  many  growths,  only  one  or 
two  of  the  largest  have  caused  srmptoms,  and  the  smaller  tumours 
have  run  a  latent  course.     In  other  cases  in   which   many  tumours 
have  caused  slight  symptoms,  these  have  simulated  closely  a  ey8tt»ra- 
disense  of  the  cord.     Thus,  in  the  remiirkable  case  recorded  hy  H  u^hoft^H 
Bennett,   multiple  growths   on    the    posterior   uerrc-roots    pr(MluL^o<l^| 
the  characteristic  manifestations  of  locomotor  ataxy.*     Wben  cerebral 
tumours  have  coexist^  with  niulti[tle  ppinal  growths,  the  symptoms  of 
the  latter  have  usually  been  lost  in  those  of  the  intra-cranial  diseAse^ 
which  has  often  preceded  the  spinal  lesion 

The  duration  of  the  symptoms  of  tumours  of  the  cord  and  mem- 
brunes,  those  of  syphilitic  nature  being  excluded,  varies  from  tbrea^ 
months  to  tive.  or  even  ten  years.     Equally  variable,  but  shorter.  i| 
the  time  that  e)a]>8eB  before  the  symptoms  reach  their  full  develo] 
ment,  which  dej>end8  partly  on  the  secondary  inflammation,  partly 
the  rate  of  growth,  of  the  tumour.     From  the  f*.rmer  cause.  The  timai 
may  be  only  a  few  days,  when  the  myelitis  is  acut«i  from  the  latlerj 
it  may  be  as  short  as  three  or  four  wet'ks,  in  tumours  of  tubercular  ot 
fe^yphilitic  nature.     In  the  majority  of  cases,  death  ensues  at  the  ent 
of  from  one  to  three  years  from  the  commeucemeut  of  the  symptom^.' 
but  these  last  longer  when  tbe  growth  is  outside  the  dura  mater  ihaa 
when  inside  the  sheath,     The  immediate  cause  of  death  is  usually  the 
direct  or  indirect  effect  of  the  tumour;  but  in  syphilis  deuth  is  s«:>me* 
times  duG  to  disease  elsewhere,  and  in  tutnircle,  frequently  to  general^ 
pulmonary  tul>ercu[o8is  (which  usually  precedes  the  spinal  gro./th), 
or  sometimes  to  meningitis. 

DiAONosis. — The  evidence  of  a  growth  consists  in  the  symptoms  of 
a  focal  lesion  of  slow  development,  and  especially  in  the  presence  of 
signs  of  compressiim  and  irritation  (pain  and  rigidity),  while  the  sig- 
nifii-nnce  of  these  is  increased  by  indications  that  the  disease  l>eganat 
the  surface  of  the  cord,  an  I  sometimes  by  the  history  of  a  cause,  hs, 
sypliihs.     Although  no  symptom  is  actually  pathognomonic,  yet  thaj 
aimbination  of  the  symptoms,  and  their  course,  are  in  most  cases, 
bufficieu  (ly   characteristic.     Those  of  greatest  diagnostic  importance 
are,  fir»t,  the  pain  that  is  fett  iu  the  parts  at  the  level  of  the  tumour, 
or  below  it,  and  sometimes  in  the  spine ;  secondly,  tlie  pntgreasive 
paralysis,  motor  and  sensory      Of  less  but  still  considerable  im|K>rtaDce 
are  the  rigidity  of  the  muscles  of  the  spine,  the  muscular  coulracUuni  .J 
iu  the  limbs,  iitid  the  early  and  marked  excess  of  reflc-x  action  when 
the  cord  itself  is  involved.      In  tbo  course  of  the  disease  the  most 
imporUut  features   are  the  steiidy  progress  of  the  symptoms,   and 
especially  their  commencement  ou  one  side  and  extension  to  the  other. 
Ot  cHus  tl  indications  that  occasionally  assint  the  diiiguosis.  the  most 
important  are  a  history  of  coustitutional  sypbilisi  the  ]jreseuGe  uf 
•  •CliD.TrnDi./lSM. 
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■tubercular  disease  elapwliere,  and,  in  rare  iTistances,  the  existonce  in 
other  parts  of  such  multiple  growths  as  arc  known  to  occur  also  within 
■fcbe  spinal  canal,  e-p**cially  multiple  sarcomata  and  neuroniuta.  ■ 

The  ilia^osis  of  multiple  growths  depends  on  the  recognition  of  the 

^uco^sftive  dt^volopment  of  the  characteristic  svmptom^  in  more  than 

one  focus.     It  is  rare  for  more  than  two  of  many  tumours  to  cause 

<3efinite  symptoms.     The  greatest  absolute  difiieultv  in  the  diagnosia 

of  a   sjtinal  rumour  is  piesentfd  hy  the  cases  sometimes  met  with,  in 

"which  anintra-crouial  tumour  jirecedes  the  growth  within  the  vertebral 

column,  and  the  symptoms  of  the  latter  are  overlooked  in  the  presence 

of  the  severe  manifeslations  of  the  former.     In  most  cases,  however, 

the   additional  symptoms,  which  usually  exist,  may  be  delected   by 

careful   observation,   and    tbtnr   significance    recognised.       Growths 

involving   the  canda  equina  cause  svmptoms  like  those  of  tumours  in 

■  the  lumbar  enlargement,  save  that  the  effects  are  from  the  first 
bilateral  in  even  more  pi-onounced  degree,  and  the  i*vidence  of  inter- 
ference with  the  nerves  (loss  of  reflex  action,  nerve  pain,  &c.)  is  even 
more  conspicuous. 

The  differential  diagnosis  involves  the  distinction  from  discas(*s  of 

I  the  vertebnil  bones,  of  the  membranes,  and  of  the  cord  itself.  Caries 
of  the  spine  has  many  symptoms  in  common  with  tumour,  but  the 
root^pains  are  rarely  very  severe,  and  the  effects  of  compression  of  the 
cord  are  usually  bilateral,  cither  from  the  first  or  very  soon  after  their 
commencement;  the  paralvsis  seldom  reaches  a  considerable  degree  in 
one  leg  before  the  other  suffers.  The  signs  of  bone  disease  are  rarely 
long  absent,  and  re|>eated  examination  usually  reveals  tenderucss  and 
irregularity  of  thf^  vertebral  spines.  From  growths  in  the  bones  of 
the  spinal  column,  the  diagnosis  may  at  first  be  impossible.  But  the 
pain  o£  tumour  is  rarely  increased  by  movement  to  the  same  intense 
degree  as  when  the  growth  commences  in  the  bone,  unless  the  tumour 
is  in  the  cervical  region  of  the  cord,  and  then  the  greater  accessibility 

I  of  the  vertebral  column  renders  the  exclusion  of  bone  growths 
comparatively  easy  by  lucal  examination.  In  the  dorsal  region  a 
growth  in  the  bone  may  lung  escape  detection,  but  even  here  the 
influence  of  movement  on  the  pain  ia  often  extreme,  far  greater  than 
in  the  case  of  tumours  within  the  canal.  The  effect  of  the  movement  of 
B  the  vertcbree  on  the  nerve-roots,  when  compressed  as  thoy  pass  through 
^  the  foramina,  ia  far  greater  than  when  they  are  compressed  within  tbe 
canal.  Sooner  or  later  a  local  enlargement  may  present  itself 
externally,  and  show  the  nature  of  the  case. 

•■  Hypertrophic  pachymenirjgitia,"  affecting  the  cervical  region,  is 

I -the  only  meniugenl  disease  which  closely  simulates  the  sympt-oms  of 
tnmour,  but  its  effects  are  usually  from  the  first  bilateral,  and  they 
have  a  considerable  vertical  extent.  Hence  it  is  only  with  central 
tumours,  which  grow  through  sevenil  inches  or  more  of  the  cord,  that 
the  disease  is  likely  to  be  confounded.  In  each  malady  there  may  be 
muscular  atrophy  in  the  arms,  and  paralysis,  without  wasting,  in  tho 
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]<^8.  But  in  central  tumours  tbo  pains  in  the  arma  are  nsnallj 
much  slighter  than  in  the  thickening  of  the  memhrano,  and  there  ii 
ramW  the  parly  aad  limited  impairment  of  all  forms  of  seuaation 
which  resultBfrom  the  damage  io  the  Derve-rools  in  the  latter  diftease. 
This  is  also  true  of  Byringo-myclia,  in  which  tactile  sensibility  naually 
persists,  although  untypical  casea  may  present  much  difficulty.  Tbe 
diagnosis  is  considered  more  fully  in  thenoeount  of  that  disease. 

The  affection  of  the  cord  itself  whicb  most  closely  simulates  the 
symptoms  of  tumour  is  a  very  chronic  transverse  myelitis.  In  snch 
a  case  as  that  shown  in  Fig  104,  p.  33H.  the  diagnoMs  may  be  a  matter 
of  extreme  dilHouIty.  The  radiating  pain»  in  this  ca*e  were  severe 
and  local,  and  the  limitation  of  the  symptoms,  for  a  long  time,  to  one 
side,  with  crossed  sensory  and  motor  palsy,  presented  an  almost  perfect 
analogy  to  the  effects  of  a  growth.  But  it  is  very  rare  for  severe 
and  acute  radiating  pains  to  result  from  fooal  myelitis,  although  a 
painful  sense  of  constriction  is  common;  moreover,  in  tumour,  one 
half  of  the  cord  seldom  suffers  severely  without  the  functions  of  tbe 
other  half  also  being  very  soon  impaired  in  some  degree.  The  limitation 
of  chronic  myelitis  to  a  single  focus  is  nlso  very  unusual ;  a  consider- 
able vertical  extent  of  the  cord  is  usually  mvolved  in  varj-ing  degree. 
Hence  tbe  practical  difficulty  in  di.ignosis  is  not  so  great  as,  at  first 
sight,  might  appear.  Acute  or  subacute  myelitis  can  only  be  eon- 
founded  with  a  growth  in  cases  in  which  inflaiuuiatiun  results  from 
pressure,  and  devcl^iis  with  independent  energy  and  rrtjtidity.  In 
such  cases  the  occurrence  of  myelitis  must  be  recognised,  and  tbe 
diagnostic  problem  is  the  detection  of  the  preceding  symptoms  of  the 
growth  that  excites  the  inflammation.  This  is  usually  easy;  the 
severe  pains,  and  commonly  also  tbe  slighter  symptoms  of  paralysis, 
which  existed  before  tbe  rapid  increase  in  the  loss  of  power,  are  suffi- 
cient proof  of  a  chronic  morbid  process,  to  which  the  inflammation  is 
secondary . 

The  early  pnins  are  often  thought  to  be  neuralgic,  but  their  constancy 
and  continuiiuce  should  suggest  organic  irritation ;  their  seat,  moreover, 
is  rarely  that  iu  which  neuralgia  is  common.  The  paiu  produced  by 
tumours  of  tbe  cauda  equina  is  often  felt  fii-st  in  tbe  sciatic  area,  and 
thought  to  he  sciatica  ;  but  they  are  commouly  from  the  first  bilateral, 
while  sciiitica  is  almost  intnrinbly  one-sided^  and  bilateral  sciatic  piin 
should  always  suggest  irritation  where  the  sensory  fibres  from  both 
sides  are  near  together,  and  can  be  irritated  by  a  single  cause,  i.s. 
it  should  suggest  disease  within  the  vertebml  cannl.  In  all  rases, 
however  dubious  the  early  pains  may  be,  other  symptoms  soon  becomd 
added,  and  prove  that  there  is  more  than  a  simple  neuralgia.  Bui  tbe 
effect  of  tbe  organic  disease  on  other  parts  of  the  nervous  system  nu; 
evoke  any  functional  dei*angement  to  which  the  patient  i*  predisjtoiied. 
and  it  is  most  important  not  to  permit  the  diagnosis  to  be  thervbr 
mitiled.  or  the  gravity  of  organic  symptoms  to  be  under-estimated.* 
*  Tbtti  tbe  p  itieoi  (1*0111  wliom  tbe  tumour  vr«i  removed  (tee  p.  &61)  ha«l  nnr«>  »iaJ 
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If  tbe  existtincc  of  a  tumour  is  clear,  two  questions  reniain — its  seat 
Xft.nii  nature.  Tbe  iuterfvreuce  with  the  elements  of  the  cord  shows 
X'ts   lalurul  Heat*  but  this  is  of  smuU  priictlcul   iuiportance  compured 

E'ith  tbe  eviiieuce  of  its  verticiil  positiou.  in  anv  case  in  'which  an 
|ienition  is  contemplated.  Tlio  latter  is  indioatt'd  l»y  the  level  of  the 
-transverse  symptoms,  especially  tbe  upper  level  of  the  sensory 
<5r  motor  loss,  or  »«'ii8ory  irritation  ;  but  it  is  of  special  importance  to 
Tiote  that  the  growth  is  often  above  this,  and  iiever^  or  almost 
■never,  lower.     It  may  be  even  a  distance  of  three  or  four  vertebrcc 

I»lK>ve  the  pair  of  nerves  corresponding  to  the  highest  level  of  the 
iKiiae-'thosiu  urpain.  This  discrepancy  is  especially  noticeable  when  the 
growth  is  in  tbe  cord  ;  it  ia  least  when  tbe  tumour  is  extra-dural ;  and 
^t  thi4  is  so  seated  as  to  affect  a  nerve  on  one  side,  there  is  often  a 
strict  correspondence  between  the  symptoms  and  the  situation  of  the 

•  lesion.  It  is  explained  by  tlie  upward  course  of  many  post-crior  root- 
fibres. 

The  nature  of  the  tumour  is  also  of  great  practical  importance  in 
many  cases.     If   the    patient   has    had   constitutiuDal   syphilis,    the 

i  syphilitic  nature  of  the  growth  ia  highly  probable,  and  tha  profxibility 
is  further  raised  in  degree  if  the  growth  developed  rapidly,  so  that  the 
svmptoma  attained  a  considerable  intensity  tn  less  that  three  months 
from  their  onset.  The  coexistence  of  a  cerebral  lesion  also  increases 
the  likelihood  of  the  syphilitic  nature  of  the  growth.  Either  of  the 
Itist  two  considerations  suggests  the  Bame  conclusion  in  any  case  in 

Iwbich  Bvphilis,  altbou^rh  not  prored,  is  possible;  but  it  must  be 
remembered  that  cerebral  iin«l  spinal  tumours,  of  other  than  syphilitic 
nature,  may  coexist.  In  the  same  way,  tubercular  and  siTofulouH 
processes  suggest  the  tubercular  nature  of  a  tumour,  and  this  is 
further  BU[)f»orted  by  early  adult  age.  by  rapidity  of  course,  by  the 
speedy  exleusiou  of  tho  symptoms  to  the  secoud  side,  l)y  the  sligbtucKs 
of  evidence  of  irritation,  and,  in  some  cases,  by  periods  of  arrest  of  the 
progress  of  Bvmptoms  that  were  slow   in  tbeir  development.     Such 

I  arrest  indicates  an  arrest  of  tbe  growth  of  tho  tumour,  which  we  cannot 
infer  from  the  subsi Jenoe  of  symptoms  that  develt>ped  rapidly,  and  may 
bare  been  due  to  secondary  inflammation.  When  a  rapid  onset  is  due 
to  this  cause,  irritation  symptoms  are  usually  pronounced.  Tumours 
elsewhere  always  constitute  strong  evidence  of  the  natnre  of  one  in 
the  cord,  but  such  an  indication  is  rarely  arailablc,  since  the  spinal 
canal  is  rarely  the  seat  of  secondary  growths.     Multiple  tumours  are 

•nmtf  cniivnUire  ■t'nck«,  and  the  Intense  pain  dae  to  the  growth  having  caaied 
plight  tnentsl  •jutptoni«,  I  wha  a*lc<>(l  to  $ev  him  to  decide  the  qnefttion  of  the 
livsCerU-nl  iiHtore  of  the  offectioii.  Tbe  fact  t«  pccaliiirly  instructive  from  a 
dtii^tiii»t]<>  point  of  view.  K'>t  Ipm  ro  Ifl  a  ca^o  of  Cfntrol  glioma  in  a  girl  (aent 
to  me  by  Mr.  P.  B.  Mnson,  of  Burlon'On>Tr<'Db),  in  which  a  ceulnil  growth  in  the 
c<^nrioftl  rvgion  extended  up  into  the  uiedullu,  mid  raii<>cd  at  last  uuiver»a1  pnlsy. 
The  firft  irmptoms  iminrdintvlr  fo'ilowrtl  severe  mental  diRturhance;  to  ihirt  they 
rnerv  Diit>irnI1>'  ascribed,  and  thotii^ht  to  be  faaciiouaL  A  tiaiiliir  scrjuouco  ia  mat 
with  in  cerebral  tamoort  (3.  v.). 


I 


probably  either  sarcoma  or  neuroma.  In  the  absence  of  these  indica- 
tions a  meniiif^al  tumour  is  proliubly  a  sarcoma,  perhaps  fibrous  or 
myxouifitous,  and  one  witbin  the  cord  is  probably  a  glioma,  because 
these  are  the  most  frequent  ^owths  in  those  situations.  A  diaguusi« 
founded  on  mere  frequency  of  occurrence  has  necessarily  only  a  low 
de{^reo  of  probai'ility,  and  must  be  sometimes  wrong;  but  it  mar 
bo  highly  probable  that  the  growth  is  one  of  two  or  three  kinds,  and 
this  may  be  of  considerable  practical  vaiue.  To  the  surgeon  the 
point  is  of  great  iuiportunce. 

Pboonosis. — Unless  the  tumour  is  syphilitic,  or  can  be  renwved, 
the  prognosis  is  necessarily  uiobt  grave.  Of  all  syphilitic  lesions, 
growtlu  are  those  that  are  most  amenable  to  treatment,  and  the 
effects  of  which  most  certainly  ]  ass  away,  if  they  have  not  reichcd 
an  extreme  degree  or  lasted  too  long  a  time.  If,  however,  the  damage 
has  been  allowed  to  remain  unchecked  for  several  months,  recovery 
may  be  imperfect.  Tumours  of  most  other  kinds  steadily  increase,  and 
the  resulting  damage  is  on  the  whole  steadily  progressive,  although  its 
course  may  \w  varied  by  stages  of  rapid  (myelitic)  increase  in  the 
symptoms,  followed  by  stationary  periods  and  even  by  transient 
improvement.  In  the  case  of  growths  outsirle  the  cord,  the  prognosis 
has  been  rendered  much  less  gloomy  by  the  progress  of  surgery. 

Treatment. — If  the  growth  is  syphilitic,  appropriate  treatment 
should  be  energetic  and  prompt,  so  as  to  effect  some  diminution  of 
the  pressure  as  quickly  as  possible,  since  the  longer  this  continues 
the  more  considerable  are  the  degenemtive  changes,  and  the  longer 
th'se  will  endure.  Even  the  influence  of  a  few  days  before  treatm^'iil 
becomes  effective  may  make  a  difference  of  weeks  in  the  duration  of 
symptoms,  and  lessen  the  degree  of  ultimat«  recovery.  Whenever 
the  sympTonia  suggest  a  tumour,  and  sypbilis  is  possible,  it  is  mt>st 
im]>ortant  that  suiUible  treatment  should  be  employed  ;  it  can  do  no 
harm  if  the  tumour  is  not  syphilitic,  and  may  save  the  patient's  life 
and  strength  if  it  is.  Syphilis  can  only  be  excluded  when  there  has  beea 
uo post ihil it rf  of  infection.  In  many  cases  of  late  sypliilitic  lesiuus  there 
is  no  history  of  secondary  syphilis,  and  in  others  there  is  no  history 
of  a  primary  sore.  Hence  it  ie  a  priori  certain  that  in  some  cases  of 
late  lesions  a  history  of  both  primary  sore  and  secondary  symptoms 
will  be  absent,  and,  as  a  matter  of  fuct,  such  cases  are  met  with  not 
unfrequtntly.  Of  course  these  cases  cannot  be  counted  as  syphilitic 
in  any  scientific  investigation  into  the  influence  of  fhis  disurder,  but 
in  treatment  wo  have  often  to  allow  weight  t«  considerations  which 
are  insufficient  to  influence  scientific  investigation,  and  tr«itmeut 
determined  by  the  mere  possibility  of  syphilis  is  often  justified  b?  its 
results.  Tubercular  tumours  are  also  amenable  to  treatment  to  somo 
extent,  but  ilioy  are  too  rare  to  be  of  much  practical  importance. 

In  moat  other  cases  we  cau  do  little  more  than  troat  symptoniit. 
relieving  pain  by  sedatives,  watching  the  stat-e  of  ihe  bla4i(Jer, 
preventing    the    occurrence  of  cystitis,  and  guarding   the   patieut 
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^oxn  bedsores.  We  must  remember  that  eedatives  will  probably  be 
■*e«<led  for  a  long  time,  and  they  must  therefor©  be  used  as  sparinjjly 
■^^s  p08«ib]e,  lest  custom  and  tolerauce  deprive  them  of  their  power. 
^o^^ine  may  be  used  in  many  cases  as  au  aid  inecouomisiiig  the  iuflu. 
^Hce  of  morphia. 

£ut  many  tumours  wittiin  the  spinal  canal  may  be  removed,  at 
^y  rate  if  they  are  outside  the  substaiice  of  the  cord.  The 
^titirijnition  that  such  growthM  would  be  found  removable  was  ex- 
I»^ssfd  in  the  6rat  edition  of  this  book  (1886^,  in  words  that  may 
■^e  quoted  because  they  were  soon  afterwards  realised: — "Modern 
vthods  render  the  opening  of  the  spinal  caual  far  less  formidable 
"^ban  it  formerly  was,  and  tlie  removal  of  a  tumour  from  the  mera- 
■^i^ncs  of  the  cord  would  involve  less  immi'diate  danger  of  serious  coa- 
s^quonees  than  tlie  removal  of  a  tumour  from  the  brain.'* 

Ou  the  other  haud.  growths  wiihiu  the  spinal  cord  are  in  a  very 
<iifferent  position  in  regard  to  surgical  procedure,  since  the  removal  of 
*uch  a  tumour  could  hardly  fail  to  cause  a  traumatic  inflammation 
t-laat  would  damage  and  perhaps  destroy  all  the  elements  of  the  cord  at 
the  »pot,  and  would  j^robably  be  permanent  in  its  effects,  especially 
^ben  these  structures  have  already  suffered  from  pressure.  At  the 
^Aine  time  the  early  removal  of  u  small  growth  might  possibly  be 
followed  by  the  regeneration  of  conducting  fibres  that  are  on  the  other 
ftitle  of  the  organ,  and  the  return  of  their  function,  lost  only  through 
t.he  effects  of  pressure. 

In  a  man  with  complete  parapleg'ia,  motor  and  sensory,  of  slow 
development,  accompanied  by  attacks  of  agonising  ap.ism,  a  diagnosis 
of  tumtiur  led  mo  to  advise  the  removal  of  the  fp*owth.  This  was  done 
^^  by  Mr.  IlorsU-y,  and  the  result  has  been  the  permanent  recovery  of  the 
^■patient.  Although  the  intense  spastic  paraplegia  showed  that  there 
^B  must  have  been  complete  degeneration  of  tho  pyramidal  fibres,  every 
^1  indication  of  this  hxs  passed  away.  The  tumour  was  a  mvxo-fibroma, 
^1  about  the  size  of  a  split  almond,  which  had  so  compressed  the  cord  in 
^^  the  upper  dorsal  region  as  to  reduce  its  thickness  to  about  one  half.     It 

kwas  within  the  dural  sh'-nth,  and  adherent  to  the  cord.*  It  is  certain 
that  many  growths  might  be  removed  without  difficulty,  and  with  a 
secure  result,  although  only  one  instance  has  been  since  recorded.  In 
this,  the  tumour  was  a  lymphangioma  cavemosum,  situated  outside  the 
dura  mater,  over  the  tauda  equioa.f 

In  counectioD  with  au  operation,  a  question  sometimes  arises  that 
18  of  very  great  importance,  and  often  ot"  equal  difficulty.  The  sym- 
ptoms are  consistent  with  the  syphilitic  nature  of  the  growth  ;  and  this 
cause  and  nature  cannot  be  excluded,  except  by  the  disproof  afforded 
by  the  inutility  of  treatment.     But  it  is  essential  that  this  disproof 

*  The  detiiiU  of  the  operation  arc  full  of  initnictioii  in  ruferenoe  to  timiUr 
procvdurei,  a.nd  are  given  in  the  accuunt  uf  tbo  ca»e  in  tbc  '  Mcil.-Cbir.  Trmns.,' 
vol  Uii,  IftSS.     Theturjrical  nipect  of  tlie  inUject  it  too  Urge  to  be  entered  on  here. 

t  By  L.quer,  of  KMiikfort-u.-M„  'Ncur.  CcuU.'  1891,  p.  193. 
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ttbould  1x*  afforded  before  an  operation  ia  decided  on  ;  and  tlie  qaeBtion 
arises,  how  long  bIiouU  beallowcl  for  this  process  of  practical  fieluaion, 
— how  lonj?  should  treatment  be  continued  without  result  to  juati/r 
the  last  resort  P  It  needs  to  be  longer  when  ihe  synijttoms  are  of  con- 
siderable duration  than  when  they  are  recent,  since  secondary  changes 
of  li)n^diiriitiv>n  cannot  be  quicUly  removed.  Timi*  ia  needed  in  every 
instance  to  }>ern]it  a  trustworthy  conclusion,  but  a  month  is  prolmblr 
always  enough  U)  enable  a  result  to  be  reached  thiit  will  justify  either 
farther  delay  on  the  one  hand,  or  immediate  procedure  on  the  other. 

Finally,  one  injunction  given  by  Mr.  Horsley  may  be  emphatimlly 
endorsed.  If  it  is  clear  that  the  growth  ia  not  sTphilitic,  and  that  no 
good  can  be  done  by  other  treatment,  delay  in  an  operation  can  only 
cause  harm — can  only  result  in  a  less  favorable  state  for  the  proc»«d- 
itig,  less  chance  of  recovery,  less  degree  of  recovery,  longer  and 
greater  suSering,  and  should  on  every  ground  be  avoided. 


CAVITIES  AND  FISSURES  IN  THE  SPINAL  CORD 

(BTRIXOO-ATTELIA,  BTDBOSffTBLIA,  HTDBO&BRlCBtS   XNTBKNA). 

Cavities  in  the  epioal  conl,  distended  with  liquid,  are  met  with  a^. 
all  a^^B,  and  those  which  present  certain  features,  and  often  caui 
certain  symptoms,  are  now  known  by  the  above  terms.     The  foUowini 

figures  illustrnte  the  most  im{)ortant  facts  regarding  this  morbid  siate^^ = 

and  its  Bomewhat  complex  cocditions  will  be  best  understood  by  coo 
Blderiiiij   the  api>einince8   presented  in  these,  and  their  8igni6canuJ  -^ 
as  desert)^  in  the  explanutions. 

The  term  "  Svringo.myelia*'  ia  applied  to  all  cavities  in  the  cow^^ 
with  well  defined  limits ;  but  the  majority  of  these  (with  the  exceptioxs. 
of  such  as  exist  in  tumoura  of  manifestly  different  nature),  wbateveT* 
their  condition  or  form,  or  the  changes  they  h:ive  nndergone,  are  aur- 
rounded  by  a  layer  of  embryonal  neuroglial  tissue,  and  outaide  this 
the  white  substance  of  the  cord  is  deficient  in  amount.     Wherevpf 
met  with,  or  whatever  the  secondary  changes  the  tissue  presents,  this 
fact  of  environment  stamps  the  cavity  or  cavities  (for  there  may  be 
two)  as  congenital,  because  this  nbuormal  material  ia  due  to  a  per> 
sistence  of  the  embryonal  tissue  from  which  the  cord  is  developed. 
The  cavities  are  thus  due  partly  to  defectire  closure  of  the  tube  whiob 
is   first   formed    (resiiliULl    portions   of  which    become   distended   W 
accumulation  of  liquid),  and  partly  to  the  breikinj;  down  of  this  per 
eislent  cmbrvonal  tissue  or  to  tissue  formed  from  it  by  a  process  of 
growth.      Moreover  the  cord  sometimes  suffers  serious  damage  (xwa 
prei*8ure,  owing  to  the  distension  of  the  cavity  by  the  liquid  which 
accumulates  within  it,  or  by  growth  of  the  adjacent  tia«ue.     Tbeooa- 
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^ition  IB  not  rare,  but  is  ofton  overlooked,  especiallj  in  its  ilighter 
*^rinB,  au<i  is  readily  misiuterprettnl  wben  il;  is  asKociaUd  with  acquired 
disease — aa  in  Ibe  condition  illustrated  in  Fig.  105,  p.  339,  which  is 
■^^ry  instructive  in  thia  eonnection.  The  term  *'  Hydroniyelia  "  hai 
"%>eon  applied  to  tlie  sinjplor  fonne,*  in  which  the  cavity  is  merely  the 
<3]]ated  ceiiiral  canal;  hut  aa  there  is  no  real  difference  between  this 
^nd  otiior  varit^ties,  the  designation,  being  unnecegsary  and  even  cnis- 
lea43ing,  is  falling  iuto  disuse. 

To  understand  the  origin  of  these  conditions  it  is  necessary  to 
"remember  the  mode  of  devolopmciit  of  the  spinal  cord.  The  sides  of 
"t-he  primitive  furrow  of  the  oinbryo  coalt-sce,  so  aa  to  form  a  ranal  of 
irelatively  large  size,  the  walls  of  which  are  thitmer  in  front  and 
liiehind  than  at  the  sides,  and  consist  of  elon^^atcd  cells,  some  of  which 
^re  arranged  regularly  at  the  inner  surface  of  the  cavity,  like  an 
opithfcliuiii.  The  anterior  wall  first  Iteeomes  thickened,  to  form  the 
"vrhite  *-oiiimissure  and  the  front  part  of  the  grey,  while  an  abundant 
growth  of  cells  ocenn*  at  the  sidfs  of  the  tube,  and  extends  forwards 
(».  e  downwiirds  in  the  position  of  the  embryo),  thus  forming  tbo 
lateral  and  anterior  columns;  between  these  two  projections  is  the 

P^leprt^ssion  of  the  anterior  fissure.     Next  occurs  a  growth  backwards 
<*f    tho   now   thick   aides,  which  forms   the   posterior   parts   of   the 
lateral  columns  and  the  adjacent  part  of  the  posterior  columns,  and 
^^ -with  this  the  posterior  roots  are  connecteil ;  this  forms  the  *'root- 
^H.xone*'  of  the  posterior  columns.     The  posterior  median  columns  are 
^^  formed  later.     The  ct-ntral  canal  extends  backwards  between  these 

I  two  rudimentary  pOMtrro-external  columns,  beiog  closed  behind  only 
by  a  thin  layer  of  cells.  As  the  posterior  columns  increusc  in  thick- 
ness the  posterior  fiart  of  the  canal  becomes  narrowed,  and  its  walls 
unite  near  its  anterior  extremity  bo  aa  to  form  the  posterior  grey 
commissnre,  and  divide  the  canal  into  two  parts.  Of  these  the  ante* 
rior  becomes  the  permanent  canal,  while  the  posterior  is  reiUiced  to  a 
narrow  fissure  between  the  posterior  columns.  TTItimately  this  poste- 
rior narrow  part  becomes  closed  by  a  growth  of  cells  which  occurs 
I  from  bcLiud  forwurds,  as  the  median  parts  of  the  po-jterior  columns 
^ft  develop.  All  these  parts  consist  first  of  embryonal  cells,  which 
^Hafterwanla  undergo  a  transformation  into  the  nerve-elements  proper, 
^HAnd  the  order  of  transformation  is  the  same  as  that  in  which  the 
^Hparta  were  formed,  the  posterior  median  columns  latest.  The  cells  of 
^^tbe  grey  matter  are  formed  liefore  the  fibres  of  the  white  columns. 
Some  of  the  embryonal  elements  undergo  a  dilTerent  and  slighter 
^^€^1^^-  They  may  almost  be  said  to  {er.ist,  constituting  the 
^B&euroglia,  and  the  gelatinous  grey  substance  continuous  with  it 
^■around  the  cord,  and  also  massed  at  the  posterior  root  Bssure  and 
^r  ground  the  central  canal. 

The  central  canal  ultimately  lies  in  the  anterior  part  or  middle  of 
the  grey  commissure.     It  may  jiersist  through  life  as  a  cavity,  ^r* 
*  See  l^jdeu, '  Vin-how'i  Archiv,'  ltd.  liviii,  p.  1. 
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culiLT  in  soctiotu  or  as  a  slit,  an tero- posterior  or  traDSTerso,  and  is 
lined  with  epithelium  (Fig.  172).  Around  the  canal  there  are 
usually  many  nmrlcar  elements,  especially  on  eat-L  side  of  it,  aud 
these  frequently  fill  up  the  lumen  of  thy  canal,  so  that  its  position  is 
indicated  only  by  an  oval  mass  of  8mall  cellular  elements  (Fig.  172,  u). 
The  obliteration  of  the  canal  often  occurs  quite  early  in  life,  and  is  no 
evidence  of  any  morbid  process.  The  canal  may  be  found  obliterated 
in  one  part  of  the  cord,  and  patent  in  another  (c,  d,  Fig.  172).    The 

simple  closure  of  the  canal  by  nuclei  doe^ 
not  usually  cause  any  distension  of  the 
part  which  is  above  the  closed  portion, 
or,  at  any  rate,  not  more  than  a  very 
slight  increase  in  size,  so  trifling  that 
its  signiGcance  is  open  to  question. 

Syringo-myelia  oocnrs  chiefly  in  the 
cervi<'al  and  upper  dur«a!  regions  of  the 
cord.  The  cavity  is  often  closed  below 
by  gliomatous  tissue,  and  the  exce&s  of 
this  may  extend  up  into  the  medulla  and 
even  pons.  Occasioually  the  cj,vity  exists 
through  the  whole  length  of  the  cord. 

In  the  simple  condition  found  in  young 
cliildien,  or  in  adults  when  no  secondarr 
changes  have  occurred,  the  morbid 
change  presents  the  two  features  already^ 
mentioned  —  a  quantity  of  tissue  of' 
translucent  aspect,  which,  from  it:s  struc- 
ture, ia  clearly  persistent  embryonal 
tissne  in  which  nerve-clements  have  not 
developed,  and  a  cavity  due  to  imp^-rfect 
contraction  of  the  canal.  The  change  is 
always  confined  to  the  posterior  half  of 
the  cord,  atid  usually  to  the  poeteiior^ 
columns,  which,  as  we  have  seen,  ai 
funned  hvst.  The  persistent  embryonal 
tissue    may    bo   evidently   mcivaseil   by 
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Fxo.  172. — Central  esn&l  in 
normal  cords.  Itlmithoformof 
«  ti-nn(iver««  vlit  in  A,  a  vertical 
■lit  in  C(from  tlieconuimedul- 
larifi),  wliilu  in  K  it  is  eirvulur. 
In  each  it  is  liiifd  hy  eolumitnr 
epithrlinm  nnd  euirouudi'd  b^ 
cellulor  eli?m<-nts,  rounded,  or 
angular  from  compro'^Mon, 
minified  with  gmnules.  In  D, 
which  18  from  tlie  snine  spinal 


dpi 

cord  ii«C,  tho  po-ition  of  the  a  process  of  various  degrees  of  growth, 
can«l  !•  occnpifd  by  a  .««»  of  ^^^j  ^^^  ^^^^     enhifged  by    dist^nsioiUi 

Further,  when  the  p(>rsiBtent  tissue 
considerable  in  quantity  it  may  break  down,  and  thus  give  rise  to 
a  new  cavity,  or  enlarge  th;it  which  lias  developed  from  the  primi- 
tive canal.  Thus  tb**  cavity  may  be  distinct  from  the  canal,  and  in 
some  cases  tbe  abnormal  tissue  around  it  is  very  small  in  amount, 
and  reduced  even  to  a  mere  wall.  It  may  also  be  seprtrate,  because  it 
is  the  hinder  part  of  the  embryonal  canal»  cut  off  by  coaleaoen* 
of  the  walls. 

These  conditions  are  shown  very  well  in  the  adjoining  figures,  &ft«r 
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ieyJen   (Figs.   173,    174).     In  the  first,   at  a.  the  cavity  prescnta 

,T\y  the  shape  which  it  has  at  one  period  of  development,  before 

(oruatiou  of   the  posterior  columns  is  completod,  and  without 


173.— Synngro-myeUa,  from  a  chiH  twn  years  old,  with  encepnttocojtt  and 
kbMtice  of  cert^Wllaiii.  (After  Leyil-  n.)  In  A,  cerviinl  repion,  the  central  crtiml 
liir);«,  liiivd  with  L>[icliL>Uuni,  und  fioiii  it  h  tnediul  finaurc  oxteiid*  bickwardi 
nearly  tu  the  peripht-ry  of  the  cord.  Ilinitcd  by  a  layer  of  hoiiiogeiivouft  liMtie, 
niori!  Hbundnnc  ut  l)ie  posterior  limit.  In  B.  lower  dnwii,  the  fiMure  ia  enlarged 
to  a  fuvity  of  cuiiRidcnible  lise,  while  iu  C  it  is  Ktilt  iHrtrrr^  and  the  posterior 
columiia  are  refUicod  tu  a  dkitow  zone  bctwui-u  the  layer  of  tiasue  which  bouoda 
itbc  cavity  and  the  grey  luhittaiice. 


separation  ioto  two  parts  produced  by  the  formation  of  the  pos- 
lor  commissure.  It  is  bounded  b/  a  narrow  layer  of  embryonal 
lue,  whioli  widens  out  b»'hiud.  haviu;^  nearly  the  bhupe  of  the  pos- 
rinr  median  columns,  which  are.  as  we  have  seen,  the  last  to  be 
ie<l.  Id  b  ami  c,  the  cavity  is  much  larger,  and  the  posterior 
lumns  are  smaller,  eitbcr  by  an  earlier  arrest  of  developtnent  or  by 
:eT  distension,  or,  most  prubably,  by  the  influence  of  both  thoBe 
•neies.     The  cavity  extends  up  to  the  |>ost<irior  surface  of  the  cord, 

is  closed  in  tliere  only  by  a  narrow  layer  of  cellular  structure. 
In  Fig.  174  we  bavc  somewhat  more  complex  conditions.  The 
j^vity  in  the  first  section  closely  resembles  in  appearance  thftt  in  A  of 
He  last  li^ure,  but  differs  in  the  important  f.Lct  that  the  postei  ior  com- 
ttisaure  Las  apparently  been  fonnel  and  the  central  canal  developed 
in  the  normal  luauoer,  although  it  has  become  obliterated  by  nuclei. 
This  is  clear,  if  the  commissure  is  compared  in  the  several  fij^ures. 
fl&e  cavity,  tberefore,  does  not,  as  in  Fig.  173,  represent  the  whole  of 
^e  primitive  Citnul,  but  only  the  posterior  portion  after  its  division. 
The  adju4^ent  tissue  is  much  more  abundant  than  in  the  other  case, 
^e  projection  into  the  posterior  extremity  of  the  cavity  indicates  a 
■l^oess  of  active  g  owth,  which  is  also  shown  by  the  irregularity  of 
%aa  cavity  in  b.  the  lar^o  amount  otti&sue,  and  the  wide  SL']:>atut ion  of 
the  posterior  horns.  lu  c,  from  the  lower  p.trt  of  the  cord,  the 
embryonal  tissue  occupies  two  oval  areas  in   the  posterior  column  (by 

P 'stake,  clear  in  the  figure),  while  the  cavity  is  closed  or  nearly  so. 
ower  down,  a  cavity  existed  in  the  centre  of  each  of  these  areast 
apparently  due  to  breaking  down  of  the  tisbue.)  lu  d.  aij^ain,  the 
embryonal  tissue  occupies  only  iht;  middle  line,  as  a  wedge-shapt-d 
area,  due  to  the  defective  formation  of  the  medial  part  of  the  i>o8terior 
Dolumns.  It  has  bof*n  mentioned  that  the  neuroglia  may  be  regardedf 
U  a  persistent,  slightly  modified  embryonal  tissue,  and  these  exuberant 
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massos  of  tiHsue  boar  considerablo  resemblance  in  structure  to  gltomata,  ^ 

so  that  the  coudiliou  has  been  called  '*  gliom^itosls."     In  u;ich  of  thett«!  e^ 

^^T---^v   -  "    "T^.        cases  tbe  biaiu  participated  iu  the  defect  o 

development ;    there    was   internal   hydro— ^ 
oephalufi,  atid  the  cerebellum  was  absent. 
The   cavitit:^  in  tbe  adult  cord   preftent:^ 
t  V  /     many  varieties.     Tlie  most   common   fo 

resembles  iu  its  easentiiil  features  the  cou 
genital  disease  which    we    have   just    con 
sidered       Between  the  two  there  are  alB4:— ; 
difteronces,  but   the  resemblance   is   suffi- 
ciently close,  and  tbe  ori-^in  of  the  differ— 
eueea  is  suflirietitly  clear,  to  miike  it  prac- 
tically certain,  as  already  mentioned,  that 
the   two    forms   are  re.dly   the  same,  had 
that  the  form  met  with  in  adalts  is  tlie 
couj^nital  condition,  i^rsistiug  until  later 
life.     Of  the  characters  which  this  form  lias 
iu  common  with  the  congenital  dise-ase,  ib« 
moat  imi>ortaut  are  the  position  of  the  cavi- 
ties  and    the  preBence  of   tissue  lo   tbcir 
Ticinity  of  embryonal  or  gliomatoua  nature. 
The   difTerenees    depend    uu    an    ap^iart'ut 
increase   of  this  tissue   by   a    process   of 
^ri>wth,  on  the  gre^tter  damage  to  the  other 
'  (  parts  of  tlie  cord  by  tbe  di^^ieuitiou  of  tbo 

cavity,  and  on  the  extent  to  which  the  for- 
l)  mation  of  n<fw  cavities  or  enhirgement 

Fm.   174.  — Sjrinffo-iuyelia,  old  ones  takes  place  by  a  process  of  dis 

from  a  child  ■K«il  two  and  a  .  ..  r  .u  i     <>  i 

half  jer,.  with  internal  by-  t^g"^tion  «f  the  newly  formed  or  peraisl 

drocephnlQs and  absence  of  tissue.     Tbe  damage  to  the  eon!   prodo 

cerpWlImn,  (After  Leydpn.    ^     distension    of  the  eavity  involves  m 
'\iicliow'a       Arch.,*      Bd.       /  ,    ,  .     ■{  ^ 

Ixviii)   A.  U,  ctTvic-tl  le-    the    nearer  and  less  resisting  parts.     T 
iriim;gpliitinou»(einl)rvouwl)   grey  subfitiiuce,  therefore,  suffers  iu  grea 

tiMiie     ID      the      posteriur  -,  .•  i    ,  i  .  , 

«olu.m.«  enclD»e.  rmet^i.,!  ^^'t'^ee ;    tbe   whit^?  columns    to  an    eil 

rsvity.  I  iitd  in  fdiiccs  with  that  depeuds  iu   part  on  the  precise 

cylindnc^t  fpithelium,  «nd  ^jou  of  the  caviliea.  as  presently  to  be 
belieTcd(im>b»bly  wrongly)  ■,     ,       mt      i  i  • 

tobeUieccnini]  canrtl.    c.  scribeu.     The  latter  also  present,  in 

lower  doriml;  i»  each  po»t«.  cases,  the  complicating  changes  of 

rtnr  cohiinn   ii  a  tnasa  a(  ;)         j  .  i-  j 

•.m.l.rgel«tinuu..ui..tance  ^^^  degenerat.on,  uscenamg  or  d«soei 

(which,    hy   a    inintnlte,    i«  OS    showu     in    Fig.   175,    due    to    the 

•hown   ID  C   as  an   open    pression  of  certain  tracts  at  some  8i>ccia' 
cavitv).      In      P,     lumbar       -     .     j 

rt'gion,  this  tl^aue  orcu]iira    affected  Spot. 

oni>  the  jio-itiou  of  tli*-  jms-       As    the    simplost    condition,    we    nav 

terior  itiecHan  DoWiinim.  i  ji   .    .-  e     ^i  .      i  ' 

bave   a   dilatatum    of    tbe    central    eai 
surrounded  hy  gliomotous  tissue   disposed   as  in  congenital 
This  tissue   is  often  more  abundant,  aud  forms  a   more  di^i 
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zxaass.   lower  duwn    the  cord, 
^>elow     the    cavity.      A    good 
example  of   thU  condition   in 
slight  degree  is  presented,  by 
le   c<ird,  the  sent   of  cUronic 
ijrelitu,  represeuted   at   Fi^. 
105,  p,   331*.     In  the  cervical 
;iou   (a.)   there   is    a    large 
-ntral   canal,  l>ounded   by   a 
iclc     layer     of     gliontiLtouB 
me.    In  the  inner  part  of 
this  tiuKue,  limiting  the  cavity, 
ia  a  sinuous  membrane,  fibrous 
in   structure.      The  origin  of 
this  membmiie  is  not  easy  to 
I       expUiii,  but  it  ia  often  found 
^^in  cavities  of    this    character, 
^'ftnd  is  evidence  of  the  similar 
nature    of    those   tbat   differ 
much   in  other  respects.      In 
the    lumbar    region   (b)     the 
■  ftissue.which  bounds  the  cavity 
in  the  other  sectiou,  forma  a 
large  round  vmsa  in  the  posi- 
tion of  the canul. obliterating  it. 
When  a  central  cavity    ap- 
pears nut  to  be  the  canal  itself, 
but  to  be  situated  bebind,  it  is 
then  apparently  often  due  to  a 
persistence  of  the  fore-part  of 
the    posterior  portion    of    the 
canal,  after  the  posterior  com- 
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Pio.  175.—  SjrrtngO'iuyelia,  from  a 

rase    uf    tumouri    of   tite    pont  aiid 

mutla    cquiun.     with     Aoine    difTuse 

lero«i    ill    the   dorsal    region    of 

rd.     A,  U,  and   C  aro  wcctions 

the    cervical   eiilnr^cint:nt.     'Ihe 

cavity    in  A    is    |i«rhtip«   tlie 

di)jit«d    cudmU    ainetf  it  ii    li>.cd    in 

fruiit  witli  Hpltlieliuin.  but  in  front  of  it,  in  tlie  posterior  romTniflsnro.  ii  n  f^ronp  of 

iHielci  like  Bii  oblitvratLit  (:aii»I.     I'lic  xone  of  tiKHut'  around  the  cvaI  ia  composed  of 

iterlacing    fibres   and    nuclei,    and    procesiti'ii  t'xtcnd    from    it    into    the    jMsterior 

}lumiis,   bt)th    in   front  and  bL'hind.       In   Ii,  the  cavity  ia  amatler  and  the  wall 

t^ickpr.  while  ill  Ci  the  tissue  about  it  fonus  a  consltU-rHble  mass,  and  a  second  small 

tvity  hoA  formed  in  the  iniddle  line,  iipparently  by  the  breaking  down  nf  tlie  tiasuv. 

In  the  do''«nl  region  (D)  Lheru  was  merely  an  un<i8unlly  large  accumutatioit  of  naclei 

the  ]»i»itii>n  of  the  ciinal.  wliicti.in  the  luinVi»r  region.  Imd  the  iionntil  asj^wct  (K). 

je  cord  presents  degentTUtion  of  the  right  pvrunndul  tra<t  ^descending  from   the 

imour  in  the  |K>nB),  hhU  of  the  post.  iiioU.  cula.  and  aiit.  lat.  ascending  tracts  pra- 

ibiy  aaceiidiug  frum  thti  scleruaia. 
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misBure  has  been  formed.  In  Fig.  175,  for  ioBtanee,  we  bave  a 
central  cavity,  but  in  the  commisBurc  in  front  of  this  is  a  mass  of 
nuclei  having  the  usual  aspect  of  an  obliterated  canal.*  Tlie  eavitj 
is  surrounded  hy  a  zone  of  tissue,  which  in  a.  and  b  sends  off  a  frini 
of  processes,  especially  backwards.  This  tissue  is  increaned  in  t1 
lower  pttrt  of  the  cerrical  region  (c).  In  b,  a  small  cavity  is  fomw 
between  the  tissue  and  the  grey  matter  by  brealdng  down,  aiid  in 
another  exists  in  the  middle  line  behind  the  growth,  probably  due 
deficient  closure  of  the  original  fissure,  and  increased  by  a  destructii 
process.  Still  lower,  the  commissure  resumes  its  normal  appearan< 
but  the  collection  of  nuclei  iu  the  position  of  the  canal  is  uuusu.iUj 
large  (o).  In  the  lumbar  region,  the  canal  is  patent  (k).  Tl 
degeneration  of  the  posterior  median  column  and  of  the  latei 
columns  ia  secondary. 

We  have  seen  that  in  the  congenital  cases  we  must  recognise 
a  process  of  growth  of  the  persistent  embryomd  tissue,  to  aocount  for 
some  of  the  conditions  met  with,  and  a  like  process  is  sugKetiied  by 
the  central  mans  iu  Fig.  105,  b.  Hence  it  is  not  surprising  th<it 
many  cases  the  growth  should  attain  the  dimensions,  and  assume 
chaructors,  of  a  j^ositive  tumour.  In  most  cisea  the  tumour  has  b*' 
central  in  {>osition,  and  has  had  the  structure  of  a  glioma.  It 
occupied  a  large  part  of  the  an-a  of  the  cord  at  a  certain  part.f 
the  chapter  on  the  tumours  of  the  cord  it  has  been  pointed  out  tl 
sarcomata  also  maj  gmw  from  the  tissue  around  the  central  canal, 
in  the  case  shown  in  Fig.  170.  Hence  it  is  not  surprising  that  tl 
condition  of  syringo-myelia,  even  if  this  is  congenital  in  origin,  shoal 
be  frequently  associated  with  definite  tumours.  The  growths  hai 
often  been  multiple,  apparently  the  result  of  awide-spreadtendeucy^anc 
perhaps  conuected  with  a  wide-spread  persistence  of  embryonal  tissue, 
of  which  remarkable  instances  are  sometimes  met  with.  In  the  case 
shown  in  Fig.  175  there  was  a  tumour  of  the  pons  and  also  one  of  Lhe 
Cauda  equina.  The  nature  of  the  growths  is  uncertain,  but  they  were 
probably  either  sarcoma  or  glioma.  The  same  tendency  to  morbid 
growths  is  illustrated  also  by  Fig.  I7(i.  which  is  similar  in  DianTre«|»ectJ 
to  that  just  considered.  In  this  case  also  there  was  a  tumour  of  tht* 
pons  and  c^ue  of  the  cauda  equina,  and  there  was  alao  a  cenlriil 
growth  iu  the  dorsal  region,  occupying  the  greater  pari  of  the  area  of 


*  Tliis  it  the  probable  interpretation.  At  tb«  mnie  time  it  is  pocsiblo  that  tfaff 
naclei  have  not  thi§  Hiirniflcjiuce,  anU  that  it  ia  r«i11y  tbt  oeniial  csqaI.  H  it  oflru 
more  (Ufilcutt  than  might  be  iiUHgined  to  tny  wherhtT  a  cavity  doea  or  doc*  cot 
repreacTit  the  rentml  ctiiial.  'Ilie  jirt-gonce  or  abAonoc  rjf  an  epithelial  Uninct 
gencfiiUy  b<K>n  taltcti  ati  a  criUTioii,  but  it  is  Jouhttul  wlu'thur  ibis  has  any  eigri 
cance.  Around  line  whole  of  the  original  cavity  the  inner  layer  of  cclU  i*  amu 
as  an  epithelium,  and  if  any  part  of  it  persists  it  i«  probable  tbnt  epttlivUiim 
peniHt  al»o.  Moreover  the  cpttheliiim  often  dittappenrs  fntm  the  wall  of  the  diiut«4 
central  cunul  itself;  alwayg  where  it  ii  enlarire^l  hy  breaking  down  of  tisttM, 

t  Ai  iu   ail    iiiieTestiug  case  described   and  figured  bj  Rici»ihgor«  *  Ti 
Archir/  Bd.  icvUi. 
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•fcho  cord,  to  wbich  theosceading  degenerations  were  secondary.     In  a. 

•Cliere  is  a.  large  ceutral  ciiTity  which  is  nrobably  not  the  central  <  anal, 

^incc,    as  in   the  last  fi}^'urc, 

%he  position  of  this  is  marked 

by  the  OTal  group  of  nuclei 

D  the  anterior  part  of   the 

grey  commiosure.     The  zone 

of  tissue  which  bounds  it  is 

narrow,  but  a  few  processes 

are  given  off  behind.     In  b, 

first  dorsal,  this  tissue  fortns 

a  compact  mass,  and  the  pro- 
cesses are  numerous  and  very 

similar  to  those  in  the  last 

figure.    In  c,  the  commissure 

is  reduced  almost  to  normal 

conditions.     In  this  cord  we 

hare  also  an  instance  of  the 

fact  that  cavities  may  occur 

in  otht-T  parts,   very  similar 

in  their  general  chiiracters  to 

those  that  occur  in  the  central 

z^on.      In  D,  a  large  cavity 

occupies     the     intermediate 

grey    matter    and    posterior 

cornu  on  the  right  side,  with 

some  morbid  tissue  bounding 

it   on    the  medial  sidn.     In  ^    ,  

c,    the     cavity    ia     suialler  ^  ^^  -''      ^ 

Fig.  176. — Syringo-myelia,  from  a  cose  in  which  there  were  tnmonn  in  the  dnrsa 
rej^un  of  tlm  i-()rd,  thd  caudii  equina,  mid  tlie  pxins  Varolii.  A,  nnd  rervical  rejbfion. 
A  Lttr|;e  otkI  cavity  lies  bt^bind  the  grey  commissure,  surraundod  by  a  tiairow  wall, 
chiefly  co:nposed  of  fine  fibres,  but  with  a  wavy  membrane  qu  the  inner  surfacu. 
In  front  ot  the  poflU>rior  comtDiHaiin;,  nn  oval  f^roup  of  nuclei  ha«  the  a«pert  of 
an  oblitrrateil  cfnlral  canal.  A  few  short  processes  extend  from  the  wall  of  the 
cavity  into  tlie  |Ni»t«rior  ci}ltinuH.  There  is  secondary  ascending  di'genenition  of 
tlie  |M>4t.  med.  cols.,  right  direct  pyminiiUl  tract,  and  asrendiitg  antcro-biti-ral 
tract  in  all  the  Aecliunti.  1),  tlrst  dumal.  Hehind  the  posterior  cuumis^nre  la  a 
growth  eoiisi'^tinir  nf  anmll  I'ldls,  njiiud  and  funifurui,  the  Iatt4-r  with  ronnd  nuclei. 
It  cunt&ius  many  vL'H!ich)  with  thit:keta-d  wnlU.  A  fringe  of  tine  processes  cxt^'nds 
from  it  into  the  postt'riur  colntnnii.  An  irregnlar  cnvity  occupies,  on  the  right 
side,  the  posterior  htilf  of  tliti  ^ri>y  nmttcr,  which  is  reduced  to  a  narrow  layer 
ftronnd  the  cyst.  This  U  lined  by  a  delicatt"  nuchated  nieinbr.tne,  outside  which 
is  B  thicker  membrane.  1  iiig  in  fulds,  the  i^eciion  of  which  is  thus  sinuous.  Out- 
side ttiis  Hgain  is  a  sniall-celitil  gniuth  ftitnihi.r  to  that  ht-hind  the  commissure. 
In  C,  a  little  lowt-r.  this  cavity  U  binaller,  the  Binnosities  of  the  uall  greater,  and 
the  growth  otitetide  it  inoresbundjiut.  (Still  lower  the  areii  was  eutirt'ly  occupied 
by  the  growth.)  In  the  posterior  commissure  there  is  only  a  quantity  of  looso 
Duclcatod  tissue  in  the  situation  of  the  growth.* 

•  For  the  opportunity  of  drawing  thew  s^rtions  I  am  indebted  to  Dr.  Dreschrdd. 
A  full  account  of  the  ea^e  hiu  been  pubUshcd  by  Dr.  Uairia  in  '  Braiu/  Jatu  lBb6. 
The  large  growths  were  iarcuioatAi 
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And  tbe  tissue  around  it  is  more 
abuDd'int.  but  easily  dtslinguifil 
able  from  the  ^roy  sulistant 
while  a  little  lower  down   tl 
cavity     di&ajjpeared     and     tl 
tissue  formed  acouipactround< 
musM.     The  cavity  is  lined  bj 
delicate  layer  of  cellular  inei 
brane :  outside  thiit  is  a  fibroi 
membrane,  lying  in  folds  wbitj 
appear    as    sinuosities    in 
section.     The   existence  of  ibi 
membrane  shows  that  the  cavity 
is   not   simply  foimed   by   the 
breaking   down    of    tho   tissue^— 
Tbe   tissue  is  quite  simihtr  i^M 
structure  to  that,  whirh  is  behind 
the  commisBure  in  b.* 

The   p4>atenor   cDmu    is   not 
an  uncommon  seat  of   cariti 
which  may  extend  through 
whole  length  of  the  horu. 
example  of  this  is  shown  iu  Fi 
177.    Hsemorrhage  had  occu 
into  the  cervical  region  of  t 
cord    (a),    which   was   enlarged 
and   distended   with    blood,  so 
that  the  precise  character  of  the 
cavity  in  this  region  was  indi»- 
tiuguishable ;    the    blood    also 
filled    the    cavity    thniugh    tbe 

*  In  connection  with  tltc  tumoar  ol 
tbe  caudtt  equina  in  llieao   two 
St   ma.v    be   mentioned  tl<at  tb« 
coincidence  bu  been  nbeerved  in  other, 
infttantrea.      There  waa   a  tunionr 
that  situation,    for    instance,    in    tl 
case     described    by     Uiesiiiuer,    wl 
rightly    reirardittg^   ibe    couditiou    as 
cuni^eiiitJil    in    orifpn,    sogj^cvt*    tliat 
the  tinnoiir  may  be  connectiil  with  tl 
fact  tUut  the  cnibryonfti  cord  occopi 
tbe  entire  length  of  the  can&L 

PlO.  177-— Sectioni  of  a  epmal  cord  hi  which  a  cuvlty  mutpd  throughout  it»  lenf^th. 
Hiemorrha^t'  in  the  ccrvicul  reeioQ  was  the  imnuitinte  cause  ol  death.     Tli©  exir»- 
vasatioii   hml  there  diiiteiid»d  the  cortl  (A),  uiiJ  hiul  bur»t  into  the  c*vity,  whioli 
wa«  tilli'd  with  hlno<l.     A  iniAller  cnvity  exii'cil  in  the  rifrht  coniu.  in  the  np 
dorsal  rcf^ion  (H).     tninost  parta the  inner snrfacc  wan slig-htly  iiTO;rnl»r,M  if 
ducetl  by  bri^akinf^  down  of  the  tisaue,  but  near  the  fKHition  of  the  centrmi  c^iial 
■iDuoits  membrane  eziated  in  places,  withont.  however,  any  epithelial  covering. 
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eDtire  length  of  the  cord.  In  the  upper  dorsal  region  (d)  there  are 
ttro  t-avitiea^  one  in  each  posterior  coruu,  but  tbab  oa  the  right  ceased 
a  little  lower  down,  whiltj  the  other  extended  to  tho  lumbar  region, 
a&  shown  in  the  figure,  re<iohiug  almost  to  the  surface  of  the  cord. 
The  upper  and  iuuer  t^xtreuiit^  u£  this  cavitjr  is  iu  the  position  of 
the  ceutrul  canal,  no  other  trace  of  which  exists.  There  ia  some 
abnormal  tissue  in  the  neiglibourhood  of  the  commissure,  and  also 
in  Cf  where  irregular  tracts  j)asa  irausversely  frum  the  luedinu  srptum 
into  the  fote-part  of  the  posterior  columud.  The  presence  of  this 
tissue,  and  the  relatiou  tu  the  central  canal,  sugi^est  a  congenitiLl 
origin.  During  the  reduction  in  size  of  the  canal,  in  the  deve- 
lopment of  the  cord,  the  cavity  presents  at  one  prTi*>d  short  lateral 
processes  (compare  Tig.  179,  a),  tind  we  can  therelore  understand  how 
&  Btiil  earlier  arrest  of  development  nisLV  lead  to  the  persistence  of  a 
latei*al  process  ou  one  side  or  both,  surrounded  by  residual  embryonal 
tissue,  and  that  the  cavity  jhould  afterwards  extend  in  tbi^  tissue  or 
in  the  grey  matter  by  a  process  of  growth  and  disintegration,  such 
as  probably  hud  occurred  iu  Fig.  177,  D.  A  comparison  of  d  and  ■ 
suggests  that  the  two  cavities  were  united  iu  thw  ujiddle  Lne  ia  the 
upper  part  uf  the  cord,  wheic  the  LoDniorihage  took  place. 

In  the  conditions  we  have  hitherto  cousidered,  defiuite  limited  regions 
of  the  cord  have  been  invulvtd  throuj^b  a  considerable  vt-rtical  extent. 
The  changes  are  sometimes,  however,  much  more  diffuse  in  their  dis- 
tribution, as  is  sbowu  by  the  remarkable  lesious  represented  in  Fig. 
178.  In  this  cord,  which  is  that  of  uu  adult,  we  have  a  combination 
of  the  same  two  coudiiious  of  abuormal  tissue  and  cavities.  Scaltereil 
through  thenerve-suifstani^e  are  tracts  of  a  ]>eculiar  tissuf,  represented 
by  the  darker  shading  of  the  figure,  Jind  in  many  regions  thtis  affeelc<l 
there  ai*e  cavities,  for  the  most  part  fisaure-like,  as  if  the  cord  had  been 
•plit  here  and  there.  At  first  sight  the  appearance  suggests  an  active 
and  recent  morbid  process ;  nevi-rtheless  I  think  that  the  congenital 
origin  of  the  condition  is  beyond  doubt.  It  will  be  observed  that  the 
morbid  changes,  as  in  the  other  fonns  of  syringo  myelia,  are  chiefly  ia 
the  posterior  half  of  the  c*ord ;  small  areas  of  disease  in  the  anterior 
columns,  iu  the  sections  e  and  f,  are  the  only  exceptions.  The  minute 
structure  of  the  abnorcnal  tissue  was  exactly  like  that  of  the  normal 
gelatinous  layer  L>eneath  the  pia  mater.  Besides  the  conspicuous  ureas 
figured,  it  could  be  traced  here  and  there,  in  small  tracts,  through  the 
wboto  of  the  posterior  columns  and  the  hinder  parts  of  the  lateral 
columns,  and  also  iu  the  posterior  horns,  in  Ihe  grey  niatler  of  which 
it  could  be  rciulily  distinguished.  The  relation  of  the  cavities  to  this 
substance  is  distinct;  where  they  extend  beyond  it,  this  is  apparently 
the  result  of  the  distension  of  the  cavities  and  an  actual  fissuring  of 
the  cord,  along  the  lines  of  connective  tissue,  by  the  pressure  of  the 
contained  liquid.  The  medial  cavity  in  o  is  donbllt-ssdue  to  defective 
closure  of  the  origmal  fissure  between  the  posterior  columns.  In  the 
lumbar  region  the  net  ve-fibres  are  absent  from  the  front  of  the  posterior 
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columnB,   whore  a  coarse   network  of  thia  residual   tissue   encloses 
em  [it J  spaces. 

The  damage  to  the  grej  matter  may  entail  alterations  in  the  related 
nerves,  and  eren*  in  cases  of  long  duration,  in  those  connect^  with 
the  posterior  roots.  In  the  peripheral  nerve-fibres  of  the  skin  and 
muscles,  changes  of  the  ordinary  chronic  degeoerative  character  were 
found  by  Dcjt^rine,  in  cases  in  which  sensation  was  altered  or  the 
muscles  wasted. 

Thus  these  various  forms  of  syringo-mjelia,  in  spito  of  their  Tari»- 
tioDS  in  seat  and  form  and  general  aspect,  when  cluselr  studied,  seem 
all  to  be  connected  with  ghomatous  tissue;  and  that  the  morbid  state 
takes  its  origin  in  abnormal  conditions  during  the  development  of  the 
cord  is  praoticully  certain  from  their  seat  aud  features.  Thislessim  is 
clearly  taught  by  the  facts  shown  b^  the  cases  here  illustrated.  It  is 
probable,  therefore,  that  this  conclusion  is  also  true  of  cavities  of 
similar  character  and  position  in  which  no  gliomatous  tissue  can  be 
recognised  ;  and  most  of  the  hypotheses  regarding  the  origin  of  such 
cavities  from  processes  of  simple  myelitis  aud  the  like  have  no  suffi> 
cient  foundation.  But  we  are  still  ignorant  of  the  mechanism  by 
which  the  defect  in  the  process  of  development  is  brought  about.  It 
has  been  extensively  ascribed  to  an  inflammation  of  the  embrvoual 
neuroglia  at  an  early  stage  of  development,  but  of  this  there  is  no 
real  evidence.  It  is,  moreover,  no  explanation  to  assume  a  primikry 
intra^uterine  hyperplasia  of  the  embryonal  tissue.  It  is,  indeed, 
possible  that  more  tban  one  morbid  process  during  the  early  stage 
of  development  may  cause  the  conditiou,  and  that  closure  of  tbe 
canal  below  may  have  consequences  during  development  which  it  has 
not  at  a  later  period.  But  it  is  important  to  recognise  the  fact  that 
there  is  a  gradation  betweeu  the  chief  varieties,  and  that  some  are 
a580<!iated  with  developmental  defects  in  the  brain,  to  which  they  can 
only  be  related  as  the  common  expression  of  a  defect  in  tbe  develop* 
mental  tendency  of  tbe  germinal  tissue ;  and  what  must  be  true  of 
some  fonijs  is  probably  true  of  most.  This  may  seem  only  to  pnsb 
the  difficulty  into  the  rt^ioii  of  tbe  inexplicable,  but  it  is  only  placing 
the  origin  of  the  malady  whvre  we  are  compelled  to  refer  the  cauj^ 
tion  of  so  muuy  cougenitul  liiaeuses,  which,  after  all.  boar  but  a  sraall 
proportion  to  tbe  physiological  characteristics  that  spring  from  the 
same  source. 

The  symptoms  of  the  disease  have  followed  some  illness,  mental 
shock  or  anxiety,  and  tratimatic  influences,  but  it  is  probable  that  in 
no  case  have  these  done  more  than  excite  the  manifestations  of  pi^ 
existing  disease,  or  induce  local  changes  in  the  morbid  state.  Tbe 
possible  influence  of  injury  hii9  certainly  been  over-estimated,  since  in 
some  of  the  cases  in  whicb  it  seemed  effective  the  maUdy  was  un- 
questionably congenital,  aud  the  traumatic  influence  only  terminated 
its  latc'nt  stage.* 

•  Among  tbe  chief  papers  in  wUiob  tbe  subject  will  be  found  di»eassed  ire  tkose  cf 
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SraiPTOiis. — The  mauifestations  of 
Byringo-m/elia  depend  on  the  secon- 
dary processeH  of  distension  and  growth, 
and  the  damage  thus  produced  to  the 
funetionul  elements  of  the  cord.* 
Hence  the  fitute  is  aometimea  dis- 
covered after  death  when  it  has  given 
rise  to  no  symptoms,  and  its  existence 
has  not  been  suspected  during  life.  In 
young  children,  indeed,  it  appears  never 
to  cause  any  definite  symptoms,  while 
the  disturbiiuco  of  function  is  Tiiriablo 
in  occurrettce  and  degree — much  more 
so  than  in  character.  Tbo  central 
position  of  the  disease  entails  con- 
siderable uniformity  in  the  distri- 
bution    of      its     local     consequences, 

SchuUze  (se€  below)  ;  Hellicli. '  Arch.  Boh^mo 
d.  Med  ;  181KJ.  Hi,  Xo.  4;  Krontlml.  'Ncur. 
CenirulM.,'  18SS,  p.  333;  Opp«*iiheiin,  'CbaHt4 
Aonnlen,'  1886.  p.  409. 

*  They  Itnve  been  fuHj  detcribed  by  SrtiuUse, 
'  Zeitsc'brif t  f.  ktiii.  Med./  1889.  p.  52a;  snd 
*  Verb.  Congr.  Inn.  Med./  1886;  and  by  Alien 
Starr*  'Am.  Joarn.  Med.  Science/  1888^ 
vol  xcv. 


FlO.  178. — CBTitieii  in  the  spinal  cord.  A.  inid< 
cervical,  pretentiiig  oierfly  some  inrrease  of 
connective  ti««oe  in  the  left  Uteriil  cnlnnm. 
In  B  there  are  scverrtl  cavitiex  hnving  the 
Mpect  of  di«tended  AMnrt^H,  the  l»rjfcst  in  the 
middle  line  of  the  posterior  colmuua  aikI  the 
ri(^l)t  powtcriur  cornu  ;  umiiller  onet  in  the 
lateral  columns.  AHjncont  to  each  isn  qaan- 
tity  of  dense  tissue,  which  bud  a  peculiar  und 
uuifurm  utructure.  It  consisted  of  a  very 
fine  network  of  Abre*  with  minute  nuclear 
budiffl  in  the  interstices.  No  larger  cella 
were  pbscrved.  Tlirouglioutthe  posterior  nnd 
Uteral  columni  this  Uuuc  could  be  aeen^  here 
Mild  there,  thickening  the  neiirogliH,  where 
no  con«piciiou«  maaaea  were  formed.  It  could 
alfo  he  traced  in  the  posterior  cornu.  and  wai 
readily  distinfcuiihod  from  the  tpotigy  snh- 
atance  by  iu  Blii^hter  staining.  The  distri- 
butiou  of  this  tissue  ii  shown  in  the  other 
sections  by  the  darker  sbadiog,  la  C,  tho 
fbiure  in  the  middlo  line  is  narrow.  Id  K 
and  V,  the  anterior  part  of  tho  pObterinr 
columna  contiiim-d  a  coiirst*  network  of  this 
ti'iuc,  and  no  nerve-tlbrcs.  The  centml 
c»nal  wa«  obliteruted,  but  llie  groap  of  nuclei  that  marked  ita  position  could  be 
traced  throughout  the  cord. 
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and    tence    also    in    the   derangement    of    function    that    reBruTti 
from  siiiijile  increase  in  the  lesion  either  by  distension  or  growth. 
Hence    the    symptoms    are   often  siic-h  that  they  have  considerahle 
diagnOBtiu  importance,  althonyh  in  a  minorifv  of  cases  tbcj  are  lest 
uniform  in  cliararter,  probably  becauso  the  disease  is  unsyinmetrictl, 
or  irregular  in  position  or  extension,  'whether  the  symptoms  are  dnai 
to  the   disteiisi<m   of  a  cavity,   or  to  this  conibiued  witli  adjacenlj 
growlh  of  tissue.     It  then  often  causes  syinptoma  iudistinguishable' 
from  those  of  a  tumour  of  neoplastic  nature.     Moreover,  the  precisa! 
Icvel  at  which  the  chief  morbid  process  takes  place,  leads  to  a  corre-: 
ei>ouding  variation   in    the  position,  and   therefore  in   the  general 
aspect,  of  the  symptoms  it  produces.     The  fact  that   the  lesion  it 
almost  always  greater  at  the  cervica-l  region  causes  the  arms  to  be 
the   most   common    seat  of  its  uiiiuirest-atious,  while  the  occ&sional 
iuvnsioii  of  the  fourth  vciitriclo  by  the  associated  growth,  and  the 
occurrence  of  coincident  secondary  changes  in  this  part,  explain  the 
involvement  of  some  u£  the  cranial  nerves  that  has  been  met  with  in 
a  few  iustam-os. 

The  symptoms  areasnally  of  slow  development, increasing  gradually 
in  the  course  of  years.  Their  main  features  are  twofold,  of  which 
one  is  charly  and  corlainlj-  intelligible,  while  the  explaoHtion  of  the 
other  is  a  matter  of  hypothesis,  although  also  not  diffiiMilt  to  under- 
staud,  at  least  in  part,  if  the  opinions  expressed  in  the  chapter  on  the 
functions  of  the  cord  are  correct.  The  two  leading  foiitares  are  loss 
of  sensibility,  chiefly  to  pain  and  temf>eratun?,  and  muscular  atrophy, 
resembling  in  rhariictt.'rs  that  met  with  in  the  '*  pntgr^ssive"  spinfl 
form.  Of  the  two.  (he  sensory  loss  is  the  earlier  and  more  constmt 
The  muscular  atrophy  is  a  necessary  consequence  of  the  damage  to 
the  antenor  comua  from  the  compression  they  endure,  when  and 
where  the  central  cavity  or  adjacent  growth  attains  such  a  size  as 
to  damagi?  them  seriously,  and  they  may  be  reduced  to  a  raerv  rone 
between  the  cavity  and  the  outer  ring  of  white  substance.  The  do- 
struction  of  the  motor  nerve-cells  involves  the  degeneration  of  the 
nerves  and  the  wasting  of  the  muscles.  The  loss  of  sensation  is 
intelligible  if  the  path  of  jtainful  impressions  is  by  the  posterior 
commissure  to  the  antero-Iateral  ascending  tract.  Although  the 
fibres  of  this  tract  that  lie  in  the  peripljery.  and  have  crossed  far 
below,  may  be  expected  to  escape  (and  the  sensory  loss  is  not  usuallv 
met  with  in  tht^  legs  or  lower  part  of  the  trunk),  the  enlargement  of 
the  central  canal  and  disease  in  its  viciuity  can  hardly  fail  to  damage 
early  and  mu<-U  the  fibres  that  cross  at  the  Wei  of  the  chief  lesion, 
and  constitute  the  path  from  posterior  roots  not  very  far  below.  The 
course  of  thermal  sensations  is  still  quite  unknown ;  the  only  fact  we 
have— the  frequency  with  which  such  sensibility  and  that  to  pain  are 
involved  toijether — points  to  contiguity  of  path,  and  preventa  surprise 
at  the  special  affection  of  this  form  of  sensibility  in  syringo-myelia. 
Tactile  sens  itions  are  lost  only  in  rare  cases  ;  our  ignorance  of  their 
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H  path  prevontB  as  from  explaioing  the  fact,  but  we  know,  from  other 
H  facts  of  dist;ase<  that  it  is  distiDct  from  tbat  for  paiii.  Moreover,  the 
V  occasional  localisation  of  the  morbid  process  iu  the  posterior  columnSi 
and  eveu  coriiua,  may  cxplaiu  the  iuTOIvemeat  of  all  forms  of  seasi- 
hility,  and  also  its  occasional  restriction  in  area,  since  it  may  be  due 
to  direct  interference  with  the  posterior  root-fibres  after  they  Lave 
entered  the  cord. 

tin  many  cas(»  the  affection  of  Bonsation  of  pain  and  temperature  is 
equal ;  in  others  the  latter  is  lost  to  a  greater  decree  and  extent  than 
the  former.  It«  loss  is  often  the  earliest  symptom,  as  the  scars  of 
bums  may  show.  The  loss  to  heat  and  cold  may  not  correspond. 
Thermal  or  painful  hypenestht'sin  has  preceded  the  loss,  as  with  other 

•  forms  of  sensation  when  destroyed  by  processes  that  slowly  damage 
the  fibres, and  irritate  before  they  interrupt.  Perversion  of  sensation 
has  l*een  noted,  heat  being  felt  as  cold,  and  vice  verfd.  Spontaneous 
seusatiuns  are  common,  doubtless  from  the  irritation  of  the  fibres 
ia  the  early  stage,  or  of  their  upper  portions  when  they  are  inter- 
rupted— feelings  of  heat  or  coM,  and  in  some  cases  pains,  various  in 
character,  sometimes  paroxysmal  like  neuralgia,  or  sharp  and  brief 
like  those  of  tubes,  and  occasionally  referred  to  the  jomis,  or  felt 
chiefly  in  some  part  adjacent  to  the  seat  of  the  other  symptoms. 
Pain  in  the  spine  may  be  comjilained  of,  and  is,  perhaps,  a  direct 

■  effect  of  the  disease.  Often  the  luultuly  causes  no  suffering.  The 
loss  of  sensation  is  usually  sharply  limited,  aud  the  arms  or  upper 
half  of  the  tniuk  is  its  common  seat.     It  is  usually   found   in  the 

I  same  part  as  the  muscular  wasting,  but  is  more  extensive,  especially 
below  the  scat  of  atrophy.  Thus,  when  the  muscles  of  the  shoulders 
aud  up[»er  arms  only  are  wasted,  the  sensory  loss  may  be  in  the 
forearms  and  huncls.  This  wc  should  ex])Oct  from  the  fact  that  the 
crossing  of  the  sensory  path  is  some  distance  above  its  entrance  into 
the  cord,  while  the  motor  roots  arise  from  nerve-cells  mostly  near 
their  level  of  exit.  Exceptions  may  be  due  to  the  affection  of  the 
root-fibres,  as  explained  above.  Further,  the  fact  that  the  distension 
and  damage  always  extend  through  a  considerable  vertical  extent  of 

I  the  cord  makes  the  relation  of  the  two  sets  of  symptoms  more  exten- 
sive and  less  regular  than  if  the  disease  were  limited  to  a  small  regtou. 
The  *'  musculiir  sense  "  is  said  to  have  been  generally  normal  when 
tested.  Occasionally  there  has  been  uudteadinesa  on  standing  with 
the  eyes  closed. 

The  motor  symptoms  usually  come  on  after  the  sensory  loss,  long 
after  in  slight  cases,  and  consist  in  muscular  weakness  and  wasting 
iu  the  upper  limbs  ;  while,  if  the  legs  suffer,  it  is  generally  from  simjile 
spastic  paralysis,  such  as  would  result  from,  and  is  no  doubt  due  to, 
compression  of  the  pyramidal  tracts  by  the  disease  in  the  upper  part 
of  the  cord.  It  is  rarely  complete.  The  unsteadiness  of  move- 
ment, above  mentioned,  we  may  conupct  with  the  tenJency  of  the 
Imiioa  to  involve  the   ['Osterior  columns,  and  so  probably  to  inter- 
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fere  witli  the  path  from  the  musules  to  tbe  cerebellum.  Hareljr 
there  is  atrophy  of  the  legs  similar  to  that  of  the  arms,  and  in  such 
cases  the  disease  extends  into  tbe  lumbar  enlargemcut.  Keflex  aottuai 
in  the  legs  vuries  according  to  their  stute ;  it  may  be  normal  or  in- 
dt^sed ;  the  knee-jerks  are  oft-en  augmented,  with  rectus-  and  ftwjt- 
clonus,  or,  in  the  cuses  Istst  mentioned,  myotatic  irrita1>ility  may  bo 
lost — Vfty  rarely  on  one  side  only.  A  curious  tremor  of  tbe  limbs 
has  beeu  noted  in  some  cisea. 

The  muscular  atrophy  in  the  arms  begins  in,  iind  affects  raost^ 
certain  parts,  according  to  the  position  of  the  chief  df^mago  to  the 
grey  matter  of  the  cord.  It  may  be  in  the  band  and  region  of  the 
ulnar  nerre,  or  in  the  muscles  supplied  by  the  musculo  spiral  and 
radial  nerves,  or  in  tbe  shoulder  and  up{>er  arm  muscles.*  It  ia  a 
slow  waiting,  with  gradual  lowering  of  the  electrical  irritability,  as  in 
progressive  muscular  atrophy,  although,  as  in  that  disease,  some 
groups  of  muscles  may  present  indications  of  the  reaction  of  degene- 
ratiou  in  thtj  early  stage  of  their  affection.  Fibrillation  is  common. 
As  tbe  wasting  and  w^'akness  increase  in  the  part  fitbt  affected,  tbey 
spread  to  others,  to  the  rest  of  tbe  limb»  and  to  the  adjacent  parts  of 
the  trunk.  W^akuess  of  the  trunk  muscles  often  leads  to  lateral 
curvature  of  the  spine  ;  and  the  convexity,  owing  to  posture,  is  usually 
to  the  left.  The  occurrence  of  similar  symptoms  in  the  logs  is  ex- 
tremely rare.  Both  sides  usually  suffer  together;  a  unilateral  affec- 
tion has  indeed  been  observed,  but  is  altogether  exceptional.  The 
sphincters  may  escape  or  be  involved. 

Troj-'hio  di8t«rb:iTicea  in  the  extremitiea  affected  witb  sensory 
loss  are  not  uncommon.  The  skin  may  become  thin  and  glossy,  or 
thick  and  horny.  Acute  changes  may  occur,  ec*zeraa,  herpes,  or  bailee; 
whitlowi);  deep,  obstinate  ulceration,  and  even  gangrene.  More  fre- 
quent, however,  is  siui])le  vaso- motor  disturbance,  coldness  and  lividity 
of  the  **xtremities,  or  redness  with  swelling  and  heat,  and  sometiuies 
a  tough  cedrma,  which  may  be  local  like  a  tumour,  and  afterwards 
pass  away,  The  uails  share  the  trophic  changes  in  the  hands,  Ims 
coming  grooved,  fissured,  and  cracked;  they  may  even  drop  off.  The 
secretion  of  sweut  is  lessened  in  the  jmrt,  as  was  well  marked  iu  one 
unilateral  caw.f  The  action  of  pilocarpine  has  been  found  to  bo 
delated,  although  ultimately  increased  .Grasset).  The  bones  may 
become  thickened  or  brittle,  and  joint  changes,  like  those  of  tabes, 
sometimes  occur. 

It  is  rare  fur  the  symi<toras  to  extend  into  the  region  of  the  cranial 
nerves,  although  in  occasional  cases  various  disturbances  of  (unction 


*  Blocq  thioki  that  spnstic  paraplegia  in  ehtcfly  met  with  in  the  utM  in  which 
the  atrophy  bcpins  in  the  region  of  tlie  uliinr  nerve,  mid  tabetic  symptom*  in  tlio 
legs  whi-n  it  b»-^liii  in  the  r&dial  area ;  bat  the  data  for  the  generalisation  need  to  be 
more  extensivL*. 

t  Allen  Surr,  'Am.  Joum.  Itfed.  Sc./  May,  1888  j  Bumpf, 'Near,  Cent./ ISSfK 
1>.  257. 


STKINGO-MYELIA. 


577 


Imve  occarred,  presumably  due  to  the  extension  of  the  chan^^  into 
the  medutla  and  pone,  and  chiefly  met  with  when  there  is  upward 
extension  of  the  aRsociaied  growth,  already  mentioned.  Thus  there 
have  been  paralysis  of  one  vocal  cord,  the  tonpue,  and  of  the  ftw.**, 
d  IHculty  in  swallowing,  disorder  of  respiration  and  of  the  heart's 
«]oii.  Tbo  organs  of  the  special  senses  usually  esi-ape,  with  the 
nception  of  tbe  eyes,  in  whiih  certain  disorders  may  ocrur,  probably 
•due  to  disease  of  the  path  of  the  sym[>athotic  in  the  cord,  or  to  that 
iof  the  fourth  ventricle.  Thus  the  pii|iil8  are  often  unequal,  the 
smaller  being  on  the  side  of  tbe  more  severe  cord  symptoms,  on 
which  the  fibres  for  the  radiating  nniscle  of  t^:ie  iris  are  likely  to  be 
damaged.  Narrowing  of  the  palpebral  fissure  and  nlight  ptosis  have 
been  also  noted      Nystagmus  is  not  rare.* 

The  course  of  syringo-myelia  is,  as  a  rule,  slow,  and  measured  bj 
rears,  although  an  apparent  exception  is  presented  by  the  cases  in 
rhich  it  is  associated   with  sproading  overgrowth  of  the   adjacent 
[liomatous  tissue,  or  acute  deatructive  processos  occur  in  this  and 
>read  to  its  vicinity.     In  such  cases  a  considerable  development  of 
tbe  disease  may  be  attnined  before  symptoms  are  produced,  and  these 
^inay  rapidly  roach  a  cousiderable  degree,  and  cause  death  in  a  few 
months  or  eren  less.     In  most  cases  death  is  tbe  result  of  exhaustion, 
^B«f  the  imjiairnient  of  tbe   functions  of  the  medulla,  or,  more  com- 
^MDonly,  of  some  complication — bedsores,  cystitis,  and  the  like. 
^H   Diagnosis. — The   reiieinblance  of    tbe  disease  to   more  commoa 
^BbahidieB   led    to   its   confusion    with    them    during    life,   until  tbe 
^peareful  ol>scrvation8  of  the  last  few  years  have  established  features  by 
which  its  existence  can  often  l>e  at  least  surmised.     Tbe  most  im- 
portant characteristic  is  tbe  combitiatinn  of  muscular  atrophy  with 
still  earlier  sensory  h>Bs.   involving  temperuture  and  pain  far  more 
than  tactile  sensibility.     But  the  occasional  implication  of  all  forma 
of  gen!<atioa  must  be  kept  in  niiud,  and  also  the  fact  th:it  iu  flight 
and  sluw  or  anomnlous  cases,  the  sensory  symptoms  may  long  pre- 

iominat^*.  and  for  a  time  exist  alone.  The  position  of  these  sym- 
toma  (in  tbe  arms),  and  their  frequent  combination  with  spastic 
ttlsy  in  the  legs,  is  a  further  characteristic — not,  however,  une- 
11  i  vocal. 
Cervical  pachymeningitis  causes  symptoms  which,  in  general 
baracter  and  iu  distribution,  alike  in  the  arms  and  the  legs, 
Bry  closely  resemble  those  of  syringo-myelia;  but  the  affection 
runs  a  more  rapid  course,  the  ameatbesia  involves  all  furms  of 
sensibility,  aud  bas  not  a  greatiT  but  a  less  ext,„*nt  than  tbe  muscular 
wasting ;  the  two  corres[X)nd  more  closely  in  tbcir  hcat ;  pain  is  a 
far  more  prominent  symptom,  and  the  reaction  of  degeneration  is 
oommon  in  the  wasting  muscles.  Tumours  of  the  spinal  cord  only 
cause  symptoms  of  like  character,  an<)  especially  of  similar  symmetry, 
*  Contraciivn  of  tbu  Guldt  of  vision,  eapocliilly  for  coloui's,  hik%  bcoit  ol»trveU,  but 
bi  not  pwy  to  eiphin  (DJj^rine  oaJ  Turlautl)« 
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when  they  are  central  in  Hituntion,  and  the  diagnosis  may  then  bp 
very  difficult  ami  even  impossible.  But  the  resemblance  i«  often 
more  then  snpprficial,  for  such  growths  (jciienilly  nrise  from  residual 
gliomatous  tissue*  and  are  Buch  as  are  frequently  associated  with 
Byiin^o-myelia.  It  is  chiefly  from  the  more  rapid  developmeut  of 
Bjraptoms,  and  their  more  speedy  extension,  that  such  a  growth  can 
be  suspected  ;  and  only  the  presence  of  slighter  chronic  precediiii; 
sympioms  of  the  charactier  alwve  described  would  justify  the  expecta- 
tion  that  a  cavity  is  associated  with  the  growth. 

Progressive  muscular  atrophy  is  sufficiently  distinguished  by  the 
absence  of  im|>airment  of  sensation,  and  in  |>eripheral  neuritis  the 
pains,  mode  of  onset,  and  degenerative  reaction  in  the  muscles  should 
preclude  unr  danger  of  mistake.  In  "  Morvan's  disease/'  to  be  pre- 
sently described,  the  symptoms  may  bear  a  close  resemblance  to 
those  of  syringo-myelia,  and  it  is  possible  that  they  are  due  in  part 
to  a  similar  condition  of  the  spinal  cord.  As  a  rule,  however,  the 
early  loss  of  tactile  sensibility,  and  the  greater  prominence  of  trophic 
di^^turbance  iu  the  tissues.  eB|KH;ially  the  painless  whitlows,  enable 
the  diagnosis  to  be  made.  There  is  only  one  acute  affection  of  the 
cord  that  enters  into  the  diagnostic  problem,  and  that  is  spiual 
haamorrhage.  It  has  been  mentioned  in  the  account  of  this  condition 
that  the  hueniorrhape  is  sometimes  into  a  pre-existing  cavity — 
the  case  shown  in  Fi{?.  177.  Tlie  prosonce  of  a  cavity  into  which  the 
blond  has  been  effused  may  be  suspected  if  the  hsBmorrhage  has  been 
preceded  by  any  sympioms  suggestive  of  svringo-myelia,  inquiry  for 
which  should  always  be  made ;  or  if  a  rapid  extension  occurs  through 
a  considerable  vertical  oxtent  of  the  cord,  distinctly  abolishing  its 
central  functions. 

The  malady,  however,  varies  much  in  seat  and  characters,  aa  is 
evident  from  even  a  cursory  glance  at  the  illustrations  given  above; 
the  symptoms,  of  necessity,  vsry  with  the  lesion.  Thediagnoftia  may 
be  difficult  and  even  impossible  in  sueh  cases,  especially  in  the  early 
■tagea  nnd  slighter  forms,  when  irritation  and  pain  predominate,  and 
even  neuralgia  may  be  simulated.  It  may  be  necessary  to  watt,  for 
time  to  show  the  course  of  the  symptoms.  Their  progressive  increase, 
in  spite  of  variations,  sbould  always  be  taken  into  account ;  it  fre- 
quently is  the  first  feature  that  suggests  the  nature  of  such  a  disease, 
contrasting,  as  it  does,  with  the  tendency  of  inflammatory  affections 
to  arrest  and  improvement.  A  peculiar  difficulty  is  presented  by  the 
eases,  not  few,  in  which  the  first  symptoms  follow  some  influence — 
an  illness,  a  blow,  or  even  mental  di«turbauce — that  sorrasto  be  their 
cause,  and  suggests  disease  of  very  different  nature.  Oft*'n,then  also, 
it  is  only  by  waiting  and  watching  that  a  right  opinion  can  be  formed. 
When  bulbar  symptoms  come  on  rapidly,  the  nature  of  the  case  can 
only  be  inferred  from  previous  spinal  symptoms. 

The  Pboonosis  and  Tbkatment  of  syringo-myelia  are  snbjecta  on 
whiob,  unfortimately,  its  nature  permits  little  to  be  taid.    If  its 
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«xiBtencG  can  bo  recognised,  the  maliulv  is  pcnenilly  advanced,  and  its 
bsei-ved  rate  of  progress  is  tbe  only  ground  on  which  a  forecast  can 
baaed.  When  the  central  functiouB  of  the  cord  are  considerably 
impiiired,  and  the  symptoms  are  steadily  increasing,  it  is  rare  for  life 
to  be  prolonged  for  more  than  one  or  two  years,  and  the  aiibacnte 
■et  of  considerable  paralysis  may  herald  a  course  that  leads  to 
eath  in  a  fetr  months.  On  the  other  hand,  a  stationary  condition 
may  last  for  many  years.  Treatment  can  do  nothing  for  the  morbid 
ite,  nor  is  it  likely  that  the  progn-ss  of  spinal  8Ur^»*ry  Ciin  ftfford 
ihe  means  of  relief.  The  severity  of  some  of  the  individual  symptoms 
ay.  however,  be  lessened  by  appropriate  measures ;  especially  trophic 
anges  may  be  diminished  by  care  and  early  treatment,  bedsores 
ay  be  pruveuted»  cystitis  guarded  against,  and  if  any  acute  para- 
fsiti  occurs,  the  possibility  of  some  recovery  may  suggest  the  main- 
n&Dce  of  the  irritability  of  the  muscles  by  electricity,  which  ciiunot 
expected  to  influence  the  slower  atrophy.  Pain  may  need  the 
eustoDiary  WKlatives  ;  but  early  fain,  especially  with  the  hypeiu>!*thesia 
thutdepfod:^  outbe  inteusitication  nf  the  uerve-impuUes  at  tbe  irritated 
part,  may  be  much  lessened  by  the  tJiminution  of  these  by  cocaine, 
used  as  in  tabes.  Sudden  pain  in  tbe  spine  may  indicate  coiumenciog 
hsmorrkige,  and  should  lead  to  the  adoption  of  the  posture  and  other 
measures  appropriate  to  that  grave  aifection. 
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Analqio  pANAKiTiuai ;    Morvan's  Disbasb. 


By  tbe  term  Morvan's  Disease  is  generally  known  an  affection  that 

wa«  called  Panaritium  Analgicum,  or  *'  P.iinless  Whitlows,**  by  tbe 

physician   of   Brittany,  Morvun,   who,  in  1883,    first   described  it.* 

Observutiona  on  it  are  still  few.f  but,  judging  from  two  fatal  cases.J  it 

^■ftppi'ars  to  consirt  in  a  combination  of  a  condition  of  syringo-myelia, 

^H>r  of  the  associat4>d  gliomatosis,  with  a  peripheral  neuritis  in  tbeextre- 

^Hbities.     The  symptoms  make  the  constancy  of  the  neuritis  probable; 

^*we  must  wait  to  loam  how  far  the  morbid  state  of  the  cord  is  constant, 

nod  whether  the  changes  in  the  uerves  take  origin  in  developmental 

^bouditiona.     It  is  quite  pns-^ible  that  ihcy  may  share  the  condition  of 

^Bkrreated  development,  entailing  a  liability  to  later  morbid  cbanges, 

especially  in  view  of  the  anal<»gous  conditions  observed  in  the  case 

mentioned  on  p.  469. §     At  tbo  game  time,  it  is  possible  that  the 

•  'OfcE.  Rebtb/  1883,  No«.  35—44. 

t  Tbe  vbief  writings  are  those  of  Lounsel,  '  Ln  MAlndto  de  Momn,*  Piris,  1800; 
Joffrny  and  Achurd,  'Arch,  de  Med.  Exp..*  1800;  Charcot.  'Prog.  iMiStl./  1830. 
Nu«.  11  Rtid  12;  H&ckel,  '  MUnch.  nio<l.  Wnchcnichr..'  188tf. 

X  Ooiobttult,  quuted  bj  Charcot ;  JolTruj  and  Achard,  *  Arch,  de  MM.  exp./  1691. 

§  In  a  cfue  rvcnrded  hy  Jolly  ('  Charitc  Ann./  xvt,  1891)  there  wu  also  a  con- 
gcnilal  anomaly  of  the  Aiiguri,  a  web  of  akin  between  the  third  and  fourth  finger* 
of  each  baud. 
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STrnptoms  of  tliis  affection  xnaj  be  due  to  local  nenriiir^  of  varioQi 
naturi',  ajid  we  must  be  cautioua  in  inferring  from  tbem  that  ih" 
pntbological  state  is  the  same  iu  origin  in  all  cases.  la  some  instance* 
the  malady  Las  been  ajiparentlr  set  up  hy  an  injury.  Tbe  aifeolioD 
has  bf^eti  intt  with  in  l>olb  suxes,  but  raoru  fn.-qiieutly  in  males,  and 
has  genurallv  coinmi^'nced  during  the  ftriit  half  of  aduH  life,  betwi 
twt'uty  aud  forty.  Wlien  local  injury  has  |*rt*cede<l  the  sytnploma  i 
has  eonietlmes  been  at  a  considerable  interval  (Hiiokel),  and  it  has 
been  unilateral  when  the  latter  have  been  bilateral,  so  that  its  reliitioD 
to  them  is  uncertain. 

The  chjirauteristic  symptoms  are  in  th^*  upper  extrfmit.ies ;  only  in 
rare  cases  do  tbe  feet  suffer  at  a  late  period.  Neuralgic  ]>ains  mar 
occur  first,  but  the  definite  symptoms  consist  of  weakness  and 
muscular  wasting  in  tlie  bands  and  forearms,  loss  of  all  forms  of 
sensation,  aud  especially  a  peculiar  tiojthic  change— wbirlowsi  on  the 
finpffrs,  with  rcc-urriTig  deep  ulcerations  in  various  parts  of  the  dig^its ; 
those  near  the  extremity  of  the  fingers  may  only  heal  with  the  loss  of 
some  of  the  terminal  phalanges.  The  loss  of  sensiliility  involves  all 
fonns,  and  usual ly  precedca  the  occurriMice  of  the  whitlows^  so  that 
these  are  painless— a  peculiarity  wbii-h  constitutes  the  most  salient 
feature  of  the  disease,  and  suggested,  in  the  first  instance,  its  «i'>ecial 
character.  Occasionally  the  trophic  disturbame  precedes  the  anaes- 
thesia, aud  the  whitlows  and  ulcers  are  then  (uiinful.  The  latter  are 
deep,  and  often  rt-Hcmble  the  perforating  ulcers  of  tabes;  cracks  in 
the  skin  aceompanv  them,  and  the  nails  shrivel  and  split.  Vaso- 
motor  derangements,  lividity  and  pallor,  often  precede  and  accompany 
the  disturbance  of  nutrition.  The  progress  of  the  affe<-tion  is  rory 
■low,  and  extends  over  many  years;  one  hand  is  usually  affected 
some  lime  Wfore  the  other.  The  electrical  irritability  of  the  nerTe9]^^| 
of  the  part  has  Won  found  normal  in  the  <  arly  stage,  and  slowly  vanish-^H 
ing  as  the  malady  progressed.  Although  the  trophic  changes  are 
limited,  as  a  rule,  to  the  hands,  and  Ibe  muscular  wasting  does  not 
exi-eod  above  the  for«'arras,  the  loss  of  sensation  is  occasionally  more 
extensive,  involving  the  whole  arms,  parts  of  the  trunk,  and  even  the 
face.  An  affection  of  the  shoulder-joint  has  been  obserred.*  The 
feot  are  occasionally,  though  rarely,  the  seat  of  anrosthetic  ulceration  ; 
the  legs  have  also  been  found  weak,  with  excessive  knee-jerk  and 
fuot  clonus  (Harkel). 

In  the  auto|isy  that  was  made  by  Gombault  neuritis  was  found 
in  both  arms,  and  also  a  diffuse  overgrowth  of  connective  tissue  in 
the  posterior  |>Hrt  of  the  grey  matter  of  the  cord  and  the  posterior 
columns.  This  growth  involved  a1i>o  the  coats  of  the  Tesscls,  which 
were  iu  places  so  thickened  as  to  oblitorat'j  their  cavity.  Neuritis 
has  also  been  invariably  tound  in  the  extremities  of  the  fingers  when 
these  have  dropped  off. 

Tbe  features  of  tbe  malady  are  so  peculiar  that,  if  they  are  known, 
•  Uorvan,  *0»i.  Hcb-^V  1887,  No.  M. 
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6  nature  of  a  case  cannot  well  be  mUtalccn.  AoEPKtlicttc  leprosy 
]>re«eut9  tlie  closo;»t  reneinblance,  but  in  this  tbo  peculiar  ulcerations 
Hru  absf'Dt,  and  pi*;mciitary  alterations  occur  in  the  &kin ;  while  iu 
BajTiuud*8  UiBcase  there  U  not  the  p^'culiar  loss  of  seDsibitity,  nor  an 
equal  tcndcacy  to  whitlows,  and  vueo-motor  disturbance  is  a  mt^ro 
conspicuous  ffature.  In  tlie  i>eouliar  inalndy  known  as  "sclero- 
ctyla"  (a  form  of  scleroderma  that  affects  the  fingers  and  face), 
ere  is  uo  loss  of  sfiisil'ilitv  or  tfudemry  to  det;truction  of  the  finger 
ends.  Simple  6yriii>3'oniyeiia  is  dibtinguished  by  thceoinmon  ab8eu(*e 
of  the  whitlows,  by  the  Bubordinaiiou,  in  time  and  degree,  of  the 
trophic  cbanj^'cs  to  the  other  symptoms,  and  hy  the  common 
preserA'atiou  of  tactile  sensibility.  But  the  distinction  is  probal-ly 
not  an  ab3<»lute  one.  In  Morvun's  disease  tliere  is  pi-ripheral  neuritis 
as  well  as  sjriugo-myeha,  and  to  this  ia  due  its  special  features, 
And  especially  the  early  and  intense  trophic  disturbance.* 


Spina  Bifida. 


Bina  Bifida,  or  split  spine,  depends  on  a  defect  in  the  closure  of 
ertobral  arches,  which  usually  leads  to  the  protrusittu  of  the 
jranes  as  a  sac,  forming  an  external  tumour,  into  wbich  tbe  lower 
I^Aib  of  the  spinal  cord  often  extends,  normal  or  variously  altered  in 
conforniution,  somoiimed  even  reduced  to  a  neural  lining  of  j>art  of  the 
wall.  Rarely,  there  is  no  eit^rnal  prominence — a  form  known  as 
"  spina  bifida  ocrnlia.'*t  Tbecoudition  is  most  common  in  the  lumbar 
ion  of  the  spine;  sometimes  i.s  present  at  more  than  one  place,  very 
tfarely  in  the  wholo  It-ngth  of  the  vortebi-al  column.  It  is  met  with 
kin  about  one  child  uut  of  every  thousand  bom  (Chaussier),  TLe 
liseaae  is  one  of  uhiefly  surgical  interest,  and  therefore  only  an  outline 
"of  the  more  important  facts  is  here  given.  The  spinal  cord,  whether 
normal  or  not,  generally  reaches  lower  than  usual  in  the  vertebral 
canal,  as  it  does  at  the  early  period  of  developmnnt,  when  the  morbid 
£tate  is  proiluced, — becoming  adherent  at  its  lower  extremity  and 

►remaining  so.  In  many  caseiithe  central  (^anal  of  the  cord  is  enlarged 
above,  and  the  lower  jwirtof  the  cord  may  alao  be  similarly  distended. 
The  precise  condition  presents  many  vitriatiuns,  which  can  be.  in  part 
lAt  least,  understood  by  wb:it  is  known  of  the  process  of  development,  a 
[•tibject  that  has  been  very  ably  discussed  by  Bland  Sutton.  Tbe 
isential  element  in  spina  bifida,  the  defect  in  the  vertebral  arches, 

*  Tlie  ttbftence  of  Huy  fundnmeiiift]  (ltlTi.>r*-<iiee  bctwovn  tliU  mulnity  and  tyrin^u- 
ijrrlift  lioa  ttfen  poiulvU  out  l>y  U.rutnmlt  {'  Verb.  Verfiua  inn.  Mod.,*  Burlhi, 
liinuary  10th,  1691)  and  JoUy  (luc.  ciL).  Bat  tbe  additional  elcmcub  of  oeoritit 
lUMt  nut  t»e  ig'norit). 

t  Tlie  bnt  acL-otints  of  ttpinn  bifida  are  in  the  **  Report  of  the  Committee  of  tho 
Ciiuit^al  Society"  (* Ti auniiolions.*  16^5), and  Ulaiid  Siitton'i  "  Ijccturea  oii  Evoltitioa 
ill  l**tbolo(fy  "  ('  Laiu'cl,*  Fcbrnary  ^fith.  I8::H8).  SpitiA  biQda  occulta  ia  dencribod  hf 
the  aaute  writer  iu  the  '  Laucel,*  i-'ebruary  ;iOtb,  1887* 
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depends  on  a  deficiency  in  tha.b  ingrowth  of  the  mesohlast  from  each 
side  which  should  enclose  the  embrvoual  Hpinal  cord,  and  form  l>ou^\ 
after  the  superficial  epiblastic  lavers  have  united  to  form  the  epidermife. 
A  flimilar  ingrowth  of  mesoblast  forms  the  corium,  muscle,  &c.  Ttii 
apparently  takes  place  in  excess  in  spina  bifidn  occulta,  and  It-adj 
a  curious  condition,  usually  present — an  excessive  growth  of  hair  ovt 
and  al)Out  the  affected  part,  which  is  gonerully  the  lumbo-sacral  regi 
On  the  other  hand,  in  many  cases  in  which  there  is  a  tuutuur^  I: 
BuperHcial  mesohlostic  ingrowth  seems  to  bo  defii-iont.  as  well  at 
foi'  the  voi'tebral  arches,  so  that,  at  the  upp>er  part  of  the  tumour,  ihe 
is  an  area  in  which  there  is  uo  propter  skin,  but  a  peculiar  shitty 
membrane  destitute  of  hair.  It  is  probably  thi^i  su|>erlicial  mesub1a« 
deficieucy  that  permits  the  protrusion,  and  formation  of  an  e&tc 
tumour. 

In  spina  bifida  occulta  the  defect  in  the  arches  can  be  felt  on 
patioD,  either  in  the  lumbar  or  sacral  region,  and  the  spinal 
extends  lower  than  normal,  as  in  the  ordinary  form.     The  latter, 
wljicb   there   is  an  external  tumour,  presents   throe  chief  varieti 
according  aa  the  sac  contains  only  the  spinal  membranes  (meuingocel< 
the  spiual  cord  as  well  as  the  membranes  (meniugu-niyelocele),  or  th 
liitter   distended    by    enlargt-meut   of    tbe   central   cavity    (syriiigo- 
myelocele).     These  are  the  chief  classes;  they  do  nut,  indetM],  exha 
the  rarer  forms,  but  to  take  full  cognisance  of  these  would  entail 
very  complex  list  of  varieties.* 

Of  the  several  forms,  that  without  an  ext«>rnal  tumour  has 
least  frequently  met  with,  although  it  is  prottablo  that  a  knowledge 
the  significance  of  the  growth  of  hair  in  the  lumbar  region  would  lead 
to   the  detection  of   this   state  in    many  ctises    in   which  it  is   now 
undiscovered.       Putting   this   form   a^iide.  simple   meningocele   and 

*  St^vtral  other  varietiot  are  enumerati*c]  hy  Blund  Sutton  (toe.  ett.). 


Fio.  179. — Spin«bifldu:  •ectioiia  of  »  spinal  corJ,  from  »  ca»«  Uie  »ytDptonu  and 
history  of  wlitcb  I  whs  unable  to  ascertain.  In  A,  cervical  region.  th«  ciuly  abnor- 
mality is  a  largi'  crQciform  central  canal  and  an  nniisually  tliick  grey  comuiUanre. 
This  i-ontinue*  tbrouRh  the  doriul  re{L(ioD,  at  the  lo»e»t  pnrt  of  wbicb  Itiera  ta  » 
great  chance.  In  B,  the  canal  is  Itirgcr,  and  the  necks  of  the  poitterior  lioms  (i 
posterior  ve^ieulur  >i!Mluuiris)are  united  by  much  commissural  tiif.sue  ;  in  thi»,  iti 
vertical  fibres  could  l>e  seen,  and  others  runuing  from  before  bit^kwArils  tn 
middle  line.  In  C,  an  extension  of  the  canal  backwards  has  taken  jilatv,  mid 
bounded  by  a  siDUDu«  membrane:  the  outer  part  of  the  grey  substaacv  i* 
pitted.  Iti  D,  the  cnrity  bus  extended  into  each  pOAtertor  horn  almost  up  lo 
surface  of  the  cord,  in  part  by  a  bre:iking  down  of  tissue,  because  the  menib 
limiting  tlie  enlarged  canal  remains  undestroyed.  In  E,  still  at  tite  jtinci 
of  the  dorsal  and  jumbur  regiona,  the  cavit>  baa  recedetl  from  the  left  burn. 
F,  the  division  of  the  cnrd  bos  tnken  place,  not  ia  the  dircctiou  of  the  curit; 
the  horn  (which  is  fille<l  up),  bat  in  the  middte  line,  iit  ur  clos«  to  the  me«' 
•eptuui.  In  0,  a  wider  sepiiration  of  the  posterior  columns  has  taken  place,  iin< 
cavity  has  formed  on  tbe  ri^bt  side,  which  extends  into  tbe  horn,  and  almoat  cuU 
off  the  posterior  cnlumn.  In  H,  the  cord  i^  spread  out  and  furuied  part  of  the 
of  the  sac.  The  posterior  rierve-roota  {p  r)  mark  tbe  position  at  which 
poati'rior  horn  corm-s  tn  tbe  surface.  'I'bc  grey  mutter  is  in  rasny  porta  atroph 
and  translncent,  nnd,  in  H,  cDnlaiim  miuiy  birge  veaseb.  Tbe  septal  lobolaboa 
tbe  Autfaco  of  the  cord  Is  greater  tUau  normal. 
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sjringo  myelocele  are  both  rare;  the  common  form  is  meningo- 
mvelocele,  in  wliicb  the  cord,  iiUered  or  iutact,  extends  witbio  theeae. 
The  Clinical  Society's  Committee  found  that  tbin  was  the  condition  in 
62  per  cent,  of  the  eases  in  which  there  was  an  external  tumour.  The 
lower  part  of  the  spinal  cord  is  generally  adherent  to  the  posterior 
wall  of  the  sac,  where  its  traction  often  cau^tea  a  depression  on  tue 
surface,  always  at  the  membranous  area,  which,  as  alre.idy  menfioned, 
is  generally  to  lie  observed  in  the  upper  portion.  The  cord  may  a^ain 
become  free,  and  extend  downwards  in  the  cavity,  or  it  may  be 
flattened,  expanded,  and  lost  in  the  wall,  of  which  its  tissue  really 
forms  an  inner  layer.  In  this  layer  there  is  no  distinction  of  grey  and 
white  substnuce.  In  either  case,  the  lower  nerves  arise  in  the  wall,  and 
pass,  first  in  this,  and  then  forwards,  across  the  cavity,  to  their  fora- 
mina of  exit.  The  arachnoid  always  extends  into  the  sac,  and  the 
fluid  is  that  contained  within  the  subarachnoid  space;  sometimes 
there  ia  an  external  opening  from  which  the  fluid  flows. 

As  a  rule,  the  central  canal  of  the  cord  is  not  contiuuons  with  the 
Bac ;  and  it  may  be  closed,  even  in  the  condition  of  syriugo-myelocelei,  in 
which  the  canal  is  dilated.  In  other  cases  the  canal  opens  into  the 
cavity,  somctiiuf  s  by  only  a  smuU  a[>erture,  even  when  tie  lower  part  of 
the  cord  expands  into  the  wall,  and  the  nerves  course  along  the  wull 
in  a  layer  continuous  with  the  arachnoid  and  superficial  to  the 
membrane  that  represents  the  cord-tissue  from  which  they  ari»e. 
As  stated,  ordinary  syriugo-myelia  may  exist  in  the  upper  part  of  the 
cord.  The  extension  of  the  cord  in  the  wall  of  the  sac  proliably 
indicates  a  developmental  defect  similar  to  that  of  the  bony  canal ; 
in  the  lumbar  region  the  primitive  canal  has  failed  to  close,  so  that 
the  cord  is  open  posteriorly,  and  the  two  posterior  columns  mr.y  even 
be  far  apart,  or  the  cord  may  even  be  applied,  in  the  form  of  a  thick 
or  thin  laiuiua,  to  the  wall  of  the  sac. 

An  instructiTe  although  nire  example  of  the  involvement  of  the 
cord  in  the  developmental  effect  ia  shown  in  Fig.  179,  which  illus- 
trates aUo  the  manner  in  which  the  latter  may  involve  in  some  degree 
the  whole  cord.  In  tho  cervical  region  the  grey  commissure  is 
unusually  largo,  and  the  canal  is  cruciform,  a  8ha{>e  which  it  presents 
at  one  period  of  development,  and  which  is  here  persiateut.  This 
condition  obtains  throughout  the  dorsal  region  utitil,  in  the  lower 
part,  the  tissue  behind  the  commissure  is  so  abundant  as  to  unite  the 
necks  of  the  posterior  horns.  Below  this,  the  canal  enlarges  into  a 
condition  of  syringo-myelia,  surrounded  by  tlie  almoruial  tissue  which* 
as  we  have  seen,  is  commonly  associated  with  such  enlargement;  the 
canal  is  limited,  moreover,  by  the  sinuous  membrane  that  is  so  often 
met  with  (see  p.  567).  The  cavity  extends  also  into  the  posterior 
horns,  clearly  by  a  process  of  disintegration,  since  inD  the  membrane 
lining  the  enlarged  oanal  persists,  and  marks  the  Umit  of  the  canal  and 
the  extent  of  the  simple  disintegration.  The  progressive  separation  of 
the  posterior  columns  is  shown  in  y,  a,  and  b.    In  the  lowest  part 
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of  the  cord,  the  developraent  of  the  posterior  columns  has  beeu  appa- 
rentlj  biudered,  as  will  be  observed  if  o  be  compared  with  r.  In  the 
funner  there  aie  also  some  fisbures  iu  the  grey  substauee,  formed 
apparently  hy  disiulegration.  The  groy  substauce  of  the  cord  in  coa- 
Bpicuuusly  wasted  ia  the  lumbar  regiou,  thiu  aod  trausLuceut. 

In  rare  oaseB  there  haa  beeu  uo  proper  developmoufc  of  the  cord. 
It  was  represented  by  a  mere  iKTve-bkestriui^  iu  a  ehild,  whoulso  had 
bydrucephalus.  but  lived  five  weeks.  Aauther  child  of  the  same  parents 
bad  a  similar  condition.* 

Symptomh. — If  the  cord  is  intiiet,  symptoms  may  be  ab!^eat.  In 
the  coses  in  which  there  is  an  external  opening,  uud  a  constant  escape 
of  cvrebro-6pin;Ll  fluid»  the  child  usually  dies  is  a  few  weeks.  In 
oiher  cases  the  defective  dcTrlopmeiit  of  the  lower  part  of  the  cord, 
or  its  distension  in  syringo-myelocelef  is  manifested  by  an  absence  of 
function,  amounting  to  complete  parapli-gia  in  severe  cases,  which 
aiao  seldom  live.  Some  cases,  however,  survive,  with  paralysis  and 
wasting  of  the  legs,  and  often  absence  of  power  over  the  sphincters. 
In  slighter  forms  the  paralysis  and  wasting  have  been  pat-tial,  either 
eiisting  from  the  first,  or  supervening  at  some  later  period,  probably 
from  the  occurrence  of  damage  to  the  nerve-roots  or  cord-tissue  by  in- 
creased  tension,  or  by  inflammalion ;  of  the  latter  abundant  traces 
luay  be  found  uf  ter  death,  and  various  external  iiifiueuces  may  readily 
BOt  it  up.  Some  children,  whose  le^'s  have  appeared  natural,  have  never 
been  able  to  stand  ;  possibly  the  defect  iu  the  posterior  columns  has 
given  rise  to  a  sort  of  congenital  tabes.  Even  iu  the  sli^'hter  forni8» 
including  spina  bifida  occulta,  paralysis  and  atrophy  have  come  on 
after  some  years,  and  even  after  adult  life  bas  been  reached.  Indeed, 
in  the  uu&ui«pected  forms  without  a  tumour,  tbere  may  be  sj>ecial 
danger  of  injury  to  the  unprotected  structures,  and  danmge  to  the 
nerve-roots.  The  muscular  paralysis  and  atrophy  have  been  usually 
below  the  knees,  and  the  muscles  least  prone  to  suHer  are  thetibialet 
anticL  Hence  talipes  varus  tends  to  occur.  Tlieue  muscles  may 
alone  persist,  probably  from  the  higher  position  of  origin  of  thtir 
nerves  (Remak).  Another  peculiarity  of  these  cases  is  the  tendency 
to  perforating  ulcer  in  the  feet,  wLich  has  several  times  neces- 
sitated amputation.  Chronic  chiingea  in  the  tarsal  and  metatarsal 
bones  have  also  been  met  vrith,  somewhat  like  those  of  tabetic 
nrtbropathy.f  The  ulcers  suggest  neuritis,  which  was  found  in  one 
case  ;  and.  in  this  and  others,  the  arteries  have  presented  thickening  of 
the  muscular  coat,  even  leading  to  their  closure.  These  syinjUiims 
may  be  gi«ater  on,  or  confined  to,  one  side,  and  on  this  the  knee-jerk 
has  beeu  lessened. ^     These  points  of  resemblance  to  tabes  may  also  be 

•  S.  Wolfe, '  Pbil.  Uep./  June  2ud,  1883, 

t  In  one  c»s3  Satton  fmtnd  tbo  compact  tisiae  very  scontjpj  snd  Ibe  bouet  filled 
with  wmi-flnitl  fat;  a  d(M>p  ulcer  reached  ft  curious  spot. 

2  Dtftailf)  uf  coses  by  Fiiclier,  v.  Reckliiigl)iiuK<-n,  Urtinna,  and  others,  an  quoted 
by  Blaud  Sutton  (loc.  cit.)-  See  also  DeUfus«e,  'Tb6w  da  Paris,'  1874;  B«mak, 
'BcrUo.  kL  Wocbeubcbiifl/  1836. 
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due  to  the  greater  degree  of  exposure  to  damage  of  the  poaterior  roots, 
as  well  aa  to  ueuritis,  perhaps  descending. 

The  treatmeut  of  apioa  bifida,  is  purely  surgical.  That  of  the  con- 
gequenoes  just  deacriled.  is  the  same  as  for  similar  states  in  other 
diseases. 
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TRAUMATIC   LESIONS   OF   THE   SPINAL   COR 


Injuries  to  tbe  cord  fall  within  the  proYince  of  the  bui^od,  bat 
some  account  of  them  is  needed  because  the  subjects  often  aftenvardi 
come  under  medicul  obseivution,  and  because  the  cases  present  ererj 
gradation  to  the  maladies  that  have  been  described  in  the  precodini; 
pages. 

Causes. — In  fractures  and  dislocations  of  the  spiue,  the  cord  gc 
TiiWy  suffL-rs  compression  or  laceration,  as  already  described  in 
chapter  on  iujuries  of  the  vertebral  column.  Tbe  cord  may  also 
directly  wounded  by  stabs  and  guusltot  injuries,  in  whieh  it  may  be 
divided  completely  or  partially.  Such  injuries  furnish  a  considerable 
propurtion  of  the  cases  of  unilateral  lesion  of  tho  cord.  In  gunshot 
wounds  the  cord  more  often  suffers  from  displaced  fragments  of  bone 
than  from  the  ball  itself.  i 

Far  more  common  than  direct  injury  is  damage  to  the  cord  by  cock^| 
cussion  of  the  spine,  either  local  or  general.  Gunshot  wounds  occa>^^^ 
siontilly  furnish  examples  of  local  concussion;  a  bullet  nuiy  strike  the  , 
apioal  column  and  lodge  in  its  vicinity,  with  the  effect  of  causinf 
immediate  paraplegia,  as  complete  as  if  the  cord  were  divided,  and  ys( 
it  may  be  found  that  the  spin.il  column  has  not  been  injured,  and  the 
cord  is  merely  softened  at  the  spot.  Other  causes  of  ooncuaaion  ar« 
the  fall  of  heavy  bodies  on  the  Ijack,  such  as  a  beam  of  tiuibcr  or  a 
sack  of  corn,  a  blow  on  tho  baiik  from  some  blunt  weapon,  a 
upon  the  baok»  either  on  a  tiat  surface  or  on  some  projecting  oby 
Less  fj'equently  the  cord  suffers  from  a  general  concussion  of 
body,  in  which  the  spinal  column  is  not  specially  involved.  Th( 
cervical  region  is  occasionally  damaged  in  falls  on  the  head.  Railway^ 
accidents  iiro  frequent  causes  of  concussion  of  the  spinul  cord  ;  the 
back  may  be  struck  with  violence  when  the  body  is  thrown  from  one 
side  of  the  carria^^e  to  thti  other.  Another  common  cause  is  a  fall 
fiom  a  horse  upon  the  back,  or  a  fall  downstairs,  in  which  the  spinj 
column  is  bumped  against  the  edges  of  the  steps.  A  violent  bendiii] 
of  the  spine  may  also  injure  the  curd  directly,  especially  in  the  moi 
mobile  cervical  portion,  where  the  region  of  the  fourth  and  fifth 
vertehriB  is  especially  apt  thus  to  suffer  (Thorburn).*  The  jar  of  the 
spine  caused  by  a  jump  from  a  height  may  even  be  effective.  Ooca- 
sionully  effects,  very  similar  to  those  which  are  produced  by  a  blow  on 
•  '  Braiu,'  January,  1337. 
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tie  spine,  are  caused  by  a.  Euddon  contraction  of  the  ftpinal  muscles  in 
some  vii'lent  effort,  a  "rick  of  tbe  back/'  as  it  is  popularly  leruiiHl. 
It  ia  poasiblo  that,  in  such  cases^  the  primary  damage  is  aoinetimeit  to 
As  vertebral  ligaments  and  articulations,  and  tbat  the  i-ord  suffers 
KcontJarilv.  Tbe  symptoms  may  only  come  on  a  few  bourd  after  tbe 
injury  in  eiich  casea^  as  if  effused  blood  compressed  the  cord,  or  the 
tension  U[>0Q  it  and  slight  damage  set  up  a  graver  inilanimatiou. 
Thus  a  soldier,  in  a  drunken  quarrel,  was  extended  by  four  comrarles, 
two  pulling  on  hid  feet  and  two  on  hia  urms,  while  a  fifth  sat  on  his 
back.  No  immetliate  effect  followed,  but  the  next  morning  there  was 
complete  paralysis  of  both  arms  and  logs,  which  very  slowly  passed 
away. 

Patholoot. — The  anatomical  lesions  in  cases  in  which  the  vertebral 
column  is  not  injured  vary  much  in  different  cases.  Haemorrhage  is 
often  found,  sometimes  outside  the  dura  mater,  sometimes  on  tbe 
inner  surface  of  tbe  membrane,  iu  tbe  pia  mater,  in  the  substance  of 
the  cord  itwelf,  very  rarely  iuto  the  central  canal.*  Oceasioually  the 
substance  of  the  cord  bas  been  found  lacerated  when  the  vertebral 
column  has  uot  bt'cu  injured.  Iu  many  cases  there  is  local  softening, 
commonly  yellow  in  tint,  sometimes  mingled  witb  red,  often  involving 
the  whole  thickness  of  tbe  cord,  and  occasionally  exteniHuL^,  as  central 
softening,  through  a  considerable  verticiil  extent.  Under  tbe  micro- 
fiCupe,  the  usual  jiroducts  of  inflammation  are  seen,  sometimes  with 
hiiematoidin  crystals.  Such  softening  may  occur  rapidly  iu  severe 
local  coijcusbion,  and  be  found  complete  a  few  weeks,  or  even  a  few 
days,  after  the  injury. f  On  the  other  htiud,  in  some  cases  of  complete 
paralysis,  no  lesion  of  the  cord  has  been  found,  either  with  the  naked 
eyeur  the  microscope,  a  few  days  after  the  iujuiy  ^  In  other  in«.tauce8, 
in  wbich  tbe  cord  is  examined  some  wueks  or  mouths  after  the  accident, 
the  signs  of  chronic  myelitis  axu  found,  iu  scattered  foci  or  more 
diffuse  tracts,  iu  the  white  columns  or  grey  substance.  Tbe  uerve- 
fibreH  are  wa8U.>d,  and  the  connective-tissue  elementd  are  iucrfased  in 
quantity,  and,  iu  th^  early  stages,  there  may  be  a  leucocytil  intiltiaiion 
&lx>ut  tbe  vessels,  dilatatiuu  of  the  capillaries,  aud  minute  extravasa- 
tions, aithou;,^h  none  may  have  been  visible  to  the  nak^i  eye.  In  the 
anterior  coruua  tbe  motor  nerve-cells  may  be  dtimaged,  sometimes 
swollen  aud  vacuolated,  or  shrunken,  aud  tbe  anterior  root-fibres  may 
be  degenerated.  The  grey  matter  is  especially  apt  to  suffer  wben  the 
enlargt-ments  are  injured ;  in  the  doreiul  region  the  change  may  be 
coutiucd   to   the    white   columns.     ILl-detiucd  citvitiea  may  exist    in 

•  As  ill  a  t-aae  reporteil  by  Chiuftn  aitd  Wiekhitin,  •  Prug.  Med/  1887.  Probubly 
it  is  only  when  thti  cniui\  in  previuuily  diUted  that  this  uocura.  aa  it  nuy,  witbual 
terioiu  injury  to  tilt:  nervti-lisituo. 

f  Edmunds,  *  Hniin,' vol.  vii,  p.  103;  Obcrttriner,  '  Wicn.  me<l.  Jtthrb.,*  IM.  iii. 
1870;  l.ochnvr. '  U»ycr.  AerstUcb.  Int.-bl.,'  1857,  No.  42;  Fruiiulbr,  Mcuiorttbilifn/ 
1870,  Nu.  12.  In  Lhu  lost,  dt^^tcribcd  further  on,  »oftt:uiug  wn»  found  Lbirty'two 
boun  itfter  tUt;  injury. 

I  Fiachvr,  *  Deut.  Zeiticbr.  t  Cblrurg.,'  1333.  Bd.  xix. 
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old  cases,  where  the  nerre-eleinenta  have  perishoil.  The 
asceuding  and  descending  degenerations  ma?  be  found  above 
below  the  most  damaged  parts.  Occasionally  there  are  indications  o( 
meningitis,  difTuse  or  disseminated,  and  sometimes  i^onfiued  to  the 
dura  uiutor. 

Symptoms. — The  effects,  immediate  and  remote,  of  injuries  of  the 
spinal  cord  extend  over  almost  the  whole  range  of  symptoms  of  cord« 
disease,  and  their  variations  in  character  and  coarse  aru  almost  infinite. 
It  is  therefore  neither  prfictiuable  nor  necessary  to  do  more,  in  this 
place,  than  to  describe  their  general  characters.  According  to  the 
difference  in  course,  we  maj  divide  them  into  three  classes.  (1) 
Those  in  which  the  injury  causes  immediate  and  severe  paralysis, 
due  to  instant  damage  to  the  spinal  cord,  the  consequence  of  iti 
laceration,  compression,  or  concussion.  (2)  Those  in  which  there  are 
at  first  either  no  syuiptoms  or  only  trifiiug  disturbance  of  function, 
but  in  which  grave  symptoms  come  on  a  few  days  or  weeks  after  the 
injury.  (3)  Those  in  whiirh  there  are  uo  early  symptoms,  or  only 
slight  and  transient  disturbance,  but  at  the  end  of  one  or  several 
months,  symptoms  gradually  come  on,  often  such  an  indicate  disease 
of  some  doiinite  system  of  structure  of  the  cord,  degenerative  in 
nature. 

(1)  The  first  clnsfl,  in  which  the  injury  causes  instant  and  considerable 
disturbance  of  function,  inclLid<.'S  the  cases  in  which  the  cord  is  directly 
injured,  and  also  some  in  which  there  is  no  vicible  sign  of  damage  if 
the  patient  dies  within  a  few  days.  In  the  former  class  there  is 
oftt'u  a  manifest  lesion  of  the  spine,  and  the  ciist^s  are,  at  least  at  first, 
purely  surgical  in  their  prat-tical  relations.  In  the  latter,  the 
mechanical  influence  has  apparently  abolished  the  function  of  the 
nerve-elements.  If  such  patients  live  longer,  either  quick  recover/ 
ensues,  or  lucul  softening  from  disintegration  of  the  fibres  that  are 
most  damaged.  It  is  an  interesting  fact  that  concussion  may  thus 
derange  function.  The  absolut*  integrity  of  structure  on  early  micro- 
scopical examination  shows  that  the  result  is  not  due  to  any  minute 
vascular  lesion.  The  effect  has  been  compared  by  Reynolds,  not 
inaptly,  to  the  demagnetisation  of  iron  by  a  blow.  Doubtless  the 
infiuenee  is  exerted  on  the  molecular  nutrition  of  the  nerve-elements, 
and  the  possibility  of  recovery,  or  the  sultsequent  structural  disinte- 
gration, depends  upon  the  degree  of  nutritional  damage.* 

The  symptoms,  in  these  cast's  of  severe  and  ininiMiate  effect,  are 
gincrally  those  of  complete  impainnent  of  function.  When  tlie  injury 
is  direct  aud  partial,  such  as  a  ht-misection  by  an  inciseti  wound,  or  a 
partial  bruise  of  the  cord  by  a  apicnlum  of  bone  being  driven  against 
it  (as  in  the  case  mentioned  at  p.  197).  the  effect  niaj  be  a  partial 
{e.g.  one-sided)  derangement  of  function;  but  in  most  other  cases 

*  Tlicie  conctuttioni  hftvo  been  recently  formulntod  more  definitely,  bat  witbooi 
Msential  ext*-n»iuu,  by  Scbmnui,  partly  frum  experiuieoU  on  rabbit*  ('  Muuch.  m«d. 
Wuciionsch.,'  181K)). 
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ttiere  U  abolition  of  all  the  condticting  fiinctionH  at  tli<?  level  of  the 
injurjr.     There  ia  eompletti   paraplegia,  motor  and  sensory,  with  loss 
of  power  over  the  sphiucters.     The  symptoms  are  thus  those  of  a 
totiil  transverse  lesion  at  the  affected  level  (see  p.  226).     When  the 
lerviciil  region  is  injured,  the  anns  are  necessarily  affected  according 
'to  its  fit^t.     Such  cases  often  illustrate  very   clearly  the  relation  of 
E^u'ni-function  to  the  cord.*     The  fibres  for  the  sympathetic  are  oftea 
plicated,  espeeially  those  for  the  iris,  causing  inequality  of  the  pupils. 
lex  action  below,  abolished  at  first  by  shook,  usutilly  soou  returns 
ind  becomes  exoesnive,  but  remains  altsi'nt  if  the  lumbar  enlargement 
is  damaged}  or  is  invaded  by  hsemurrhage;  it  may  be  again  lost  by 
the  downward  extrusion  of  soeuudury  iutlamumtion,  which  is  equally 
effective   when  partial   (in  the  posteiior  columns  or  grey  matter)  as 

*when  total,  and  ia  more  difficult  to  detect  in  the  former  case.f  Loss 
of  consciousness  is  occasionally  produced  by  an  injury  which  does  not 
directly  iuvolve  the  head,  as  in    the   case  mentioned  on    p,    590; 

■  vomiting  is  very  common  at  the  outset.  The  oases  of  direct  injury 
often  nm  a  severe  and  rapid  course;  and  when  the  secondary  inflam- 
mation spreads  downwards,  or  the  lower  part  of  the  cord  is  injured  (a« 
•  is  frequently  the  case),  the  tendency  to  trophic  changes  in  the  skin, 
and  to  the  occurrence  of  cystitis  and  pyelo-nephritis,  is  very  great. 
(Edfma  of  vaso-motor  origin,  and  effui  »n  into  joints,  may  be  pre- 
sent in  the  early  stage.  If  the  cord  has  been  directly  injured  in  its 
B  whole  thickness,  survival  beyond  a  fortnight  is  rare.  When  it  ia 
™  damaged  indirectly,  with  secondary  softening — in  what  may  be  termed 
coucutision  myelitis — death  occurs  less  rapidly,  but  many  patients  die 
at  the  end  of  four  or  six  weeks,  while  in  those  who  survive  the  first 
two  months  slow  recovery  often  occurs.  Even  in  such  cases,  death 
sometimes  occurs  very  quickly,  but  it  is  possible  that  there  is  then  a 
laceration  of  the  cord.  A  man,  whoso  case  has  been  recorded  by 
Fromuller,  was  strui^k  on  the  back,  at  the  level  of  the  third  dorsal,  by 
a  heavy  beam,  and  had  loss  of  motion  and   sensation  np  to  the  level 

*Df  the  nipples.  The  [^alsy  of  the  muscles  of  respiration  increased, 
and  he  died  from  asjdiyxia  at  the  end  of  thirty-two  hours.  At  the 
spot  struck  the  cord  was  reduced  to  a  pulp  for  31  cm.,  without  any 
bsQmorrhage. 

fThe  following  case  illustrates  the  occasional  loss  of  consciousness, 
•  See  e«pcciiilly  Thorbuni,  'Bniin/  Jannary,  1887. 
f  Tbts  is  the  explan&tion  of  tnoib  ciuei  of  mjitry  above  the  Inmbar  enlargementt 
wUb  pfrinaiient  Iom«  of  myotiittc  irritnbility,  or  of  all  rcllcx  action,  a«  lu  tboiie 
d«acrit>ed  by  Rowlby  ('  L»ncot.'  1890,  i,  1071).  Such  descending  infirtmination  must 
not  bo  i'Oitfused  with  the  descending  degeneration  m  the  pyramidal  traeta  which 
entaiU  myoUtio  exreai.  The  very  rare  exceptiuns  mentioned  on  p.  229,  iii  which 
■uch  loss  exisU  with  no  lesion  to  explain  it,  may  be  aasociated  with  the  fact  that 
myotatic  irritHbilily  ii  iometiinea  lost  in  oasfs  of  rer^bellar  tuni'inr.  Bat  the  fwct 
that  •ap«rflciiil  reflex  actinn  in  the  legs  is  never  lost  anle«a  the  lower  part  of  the  cord 
IS  dlMMsed,  is  one  of  the  inott  certain  in  pattiology.  Proof  of  such  descending  la* 
flamnmtion  is  given  in  the  cbtipter  on  tumoura  (p.  652,  note). 
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wLen  there  is  no  evidence  of  any  cerebral  lesion.  A  heavy  weight 
fell  upon  a  man's  back ;  be  was  unconscious  for  two  <^avs,  and 
at  the  end  of  thivt  time  the  lega  were  completely  paralysed,  and  con- 
tinued so  for  three  months,  with  retention  of  urine.  Then,  improve- 
ment commonoed,  in  the  left  leg  l)ofore  the  right,  and  in  the  latter 
some  spasm  developed.  At  the  end  of  six  months,  he  could  walk 
across  the  room  on  crutches.  Improvement  continued,  but  at  the  end 
of  two  years  his  condition  becurae  stationary,  and  when  I  saw  Lim, 
six  years  after  the  accident,  he  could  only  walk  hitlf  a  mile  ;  the  right 
leg  was  still  weak  in  all  parts,  and  a  foot-clonus  was  present  in  each 
leg,  greater  in  the  riiiht  than  in  the  left. 

In  cases  in  which  the  lowest  part  of  the  back  receives  the  force 
of  the  blow,  aa  when  a  severe  fall  ends  in  the  sittiog  posture,  and  the 
sacral  regrion  ia  struck,  the  nerves  of  the  cauda  equina  seem  often  to 
be  specially  damaged,  and  the  posterior  roots  in  greater  degree  than  the 
anterior.  The  effect  is  to  cause  loss  of  sensibility  in  the  legs,  varying 
in  extent  and  seat  according  to  the  part  injured,  in  some  instances 
specially  great  about  the  anus,  in  others  extending  over  almost  the 
whole  of  the  legs,  in  others  as^ain  it  is  chiefly  in  the  sciatic  area ;  all 
forms  of  sensation  are  usually  involved.  It  is  generally  accompanied 
by  some  muscular  paralysis  and  ra[>id  atrophy,  with  the  reaction 
of  degeneratiou,  et>pecially  in  the  muscles  below  the  kuees.  Karely 
no  muscular  paralysis  exists;  but  there  is  loss  of  power  over  the 
sphincters  in  most  cases.  Refle::  action  is  lost*  and  trophic  changes 
are  readily  produced,  both  ou  the  feet  and  over  the  siicrum.  Tbo 
sensory  loss  is  often  poriiianeiit ;  the  injury  to  the  nerve-roots  being 
apparently  too  severe  to  permit  recovery.  As  the  case  just  mentioned 
shows,  when  the  earlier  effects  of  the  injury  are  survived  and  im- 
provement sets  in,  it  is  remarkable  how  long  this  may  continue,  and 
how  cousidorubltj  a  di'gree  of  recovery  may  be  ultimately  attainwl,  it 
may  be  in  the  course  of  three  or  four  years. 

(2)  In  cases  of  the  second  class  initial  symptoms  are  absent  or  slight. 
After  the  accident  the  sufferer  may  not  imagine  himself  injured,  and 
may  be  able  to  walk  some  distance  without  inconvenience.  In  other 
instances  there  is  tingling  in  the  legs,  or  inull  the  limba,  immodiutely^ 
after  the  concussion,  sometimeN  with  some  weakness  of  the  limbs, 
more  often  with  a  feeling  of  stiffness.  In  the  course  of  a  few  days 
graver  symptoms  come  on,  nsiuilly  attended  with  sjiinal  pain  and 
tenderness,  sometimes  with  some  stiffness  of  the  back,  and  often  witb 
pyrexia.  Tingling  in  the  limbs  increases  or  develops,  and  is  accom- 
panied by  weakness,  which  often  goes  on  to  complete  paralysis  lu  the 
course  of  one  to  four  weeks.  The  symptoras  vary  in  their  character 
and  distributiim,  according  to  the  position  of  the  morbid  process  and 
its  extent.  In  some  cases,  in  which  the  dorsal  region  is  most  affected, 
the  symptoms  are  those  of  simple  paraplegia,  usually  with  spasm,  and 
sometimes  witb  early  contraction  of  the  muscles.  In  other  cases,  in 
which  the  grey  matter  of  the  enlargements  suffers,  there  is  scattered 
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muscular  atrophy  ia  the  limbs,  often  with  indications  of  the  degene- 
rative reaction.  Tremor  in  the  limbs  is  cooBpicuous  in  some  in- 
stancca.  A  girdle-pain  in  the  trunk,  or  sens^  of  constriction  in  the 
limbs,  is  very  commoa.  The  sphincters  generally  suffer,  and  the  ten- 
dency to  trophic  chanpos  is  iisiiuUy  strong.  The  ehara^'ter  and  course 
of  the  symjttoma  ia  that  of  a  sul>acute  myelitis,  and  the  meagre  facts 
of  morbid  anatomy  leave  little  doubt  that  this  is  the  common  lesion. 
Thug  a  lady  wiis  Hcverely  sliiken  in  a  railway  collision.  She  seemed, 
immediat4ly  after  the  accident,  to  have  suffered  no  injury,  but  in  a 
few  days  paraplegia  develoi>ed,  and  from  its  consequences  she  died  six 
weeks  after  the  accident.  Throughout  the  dorsal  region  of  the  cord 
I  found  indications  of  subacute  myelitis,  chiefly  in  the  white  columns, 
varying  in  its  extent  to  different  regions,  but  in  most  parts  con- 
siderable in  tite  pyramidal  tracts.*  Complete  motor  and  sensoiy  palsy, 
up  to  the  level  of  the  umbilicus,  developed  in  the  course  of  a  week, 
after  a  fall  downst^iirs  in  whii-h  the  back  struck  succeasive  steps, 
allhou^^h  tlie  patient  was  aide  to  walk  immediately  afterwards.  Tbe 
symptoms  iu  these  cases  are  Eomutimes  unilateral.  A  man,  driving 
under  a  low  archway,  leaned  back  to  save  his  head,  and  his  spine  was 
pressed  suddenly  against  the  sharp  edge  of  the  beat-back.  He  felt 
but  little  immediate  effect,  but  in  the  course  of  two  or  three  days, 
complete  mot<ir  palsy  of  the  left  leg  came  on,  accompanied  by  hyperros- 
thesia,  but  without  any  loss  of  Bcnsation  either  in  that  leg  or  in  tbe 
other.  Power  slowly  returned  at  the  end  of  three  months,  and  was 
in  time  porfet^t.  In  some  cases  of  this  kind  the  symptoms  are  due 
not  to  direct  djiniajie  to  the  cord,  but  to  its  compression  by  inflam- 
matory products  outside  it,  the  result  of  injury  to  the  vertebral  column. 
A  clergyman  was  thrown  from  his  horse,  and  there  was  immediately 
sufQcient  weakness  of  the  legs  to  prevent  him  from  walking ;  this 

bsequrntly  increased,  so  tbat  at  the  end  of  a  fortnight  tbe  right 
was  completely  panilysed,  while  the  left  retained  considerable 
power.  There  was  a  girdle-pain  at  the  level  of  tbe  umbilicus,  and  a 
bedsore  formed,  but  he  slowly  improved,  and  regained  the  power  of 
standing  at  the  end  of  eight  months.  Such  symptoms  may  come  on 
weeks  alter  the  concussion,  especially  when  the  effects  of  this  are  so 
slight  as  to  be  disregarded,  and  the  patient  leads  his  usual  life. 

"When  the  damage  involves  the  grey  matter,  the  extent  of  the 
muscular  wasting  varies  greiitly.  It  seldom  nffiits  both  arms  and 
legs,  but,  it  is  usually  irregular  in  distribution,  pouietimes  wide-spread, 
sometimes  limited.  Thus  a  young  man  fell  from  a  horse  and  pitched 
on  the  head.  He  was  stunned,  and  on  recovering  consciousness  about 
two  hours  later,  felt  "pins  and  needles**  in  both  hands  and  pain  in 
the  back,  followed  by  swelling  of  the  neck  and  difficulty  in  moving  it. 

*  In  the  face  of  tueh  a  cyic  05  tliiB.  it  is  aupcrfluouB  to  discuss  the  qnesllon  ntiacd 
by  som6  writer*  wbetder  or  not  tbe  cord  can  suffer  concvission.  Moreover,  it  is 
certain  tbat  such  aa  effect  as  wiis  extreme  ia  tbis  cas«,  nmy  aad  must  often  occur  in 
•lighter  d£]jre«. 
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The  tingling  ceased,  hut  was  followed  by  a  sense  of  oppiSSwSnn 
the  shoulders,  and  persistent  pain  in  tLe  cervical  reg»<»n  of  the  spine. 
When  I  saw  him,  two  months  later,  there  was  some  weaUiiosa  of  the] 
right  arm  and  wasting  of  the  two  outer  interossei,  and  of  that  part 
the  long  eiteuHor  which  acts  on  the  two  outer  fingers,  with  loss 
faradic  and  pn-servation  of  voltaic  irritabilitv. 

Sensory  symptoms  are  prominent  in  some  cases  of  this  ctau. 
BettiOes  the  pain  in  tb^  spine,  to  he  presently  mentioned^  pains  aro 
often  fi*lt  iu  the  legs,  various  in  character ;  still  more  frequent  ant 
spontaneous  seusatious  of  tingling.  "  pins  and  needles,*'  and  tb^l 
feelings  of  defective  sensihility  described  as  "numbness."  Variouu 
forms  of  hvpersesthesia  are  also  conuuoa,  with  or  without  such  suK 
jective  setisalions.  This  may  exist  in  any  part,  in  the  soles,  feet 
thighs,  or  not  infrequently  about  the  gfnitahi.  In  the  latter  regioDi 
and  about  the  anus,  a  sense  of  colduess  is  often  complained  of.  la 
these  regions  there  may  bo  a  distinct  defect  of  sensibility,  but  tbif  i 
is  slighter  and  less  frequent  than  in  the  cases  of  the  first  class.  Soinft 
degree  of  anmstbesia  to  touch  may  be  associated  with  increased 
stmsitiveness  to  stronger  impressions.  These  sensory  disorders  mav 
exist  alone  or  be  accompanio«l  by  motor  weakness  Sli«»ht  unsteadiness 
or  definite  inoo-ordination  is  present  in  some  cases,  usually  roacmblii 
that  tnet  with  in  ntaiic  paraplegia. 

Incases  which  survive  the  acute  stnge  there  is  usually  slow  improTe^ 
ment,  which  ia  often  ultimately  very  great.  In  many  oases  recovery 
is  incomplete,  but  improvement  goes  on  for  years,  as  it  does  in  th*j 
cases  of  considerable  damage  to  the  cord  already  mentioned ;  tbo] 
ultimate  degree  attained  is  commnnly  much  greater  than  in  cases  of 
coiTtspomling  character  and  severity  due  to  other  oausfs  than  iiijurj. 
Some  permanent  symptoms  are  left,  chiefly  when  the  initial  derange 
ment  of  function  has  l>een  severe,  and  has  lasted  for  some  time. 

(3)  In  the  cases  of  the  third  class,  chronic  symptoms  slowly  follow  an 
injury  at  an  interval  usually  of  some  months,  and  the  cases  have  the. 
aspect  less  of  a  triiumatic  lesion  of  the  cord  than  of  a  priumry  cord] 
disease,  the  relation  of  which  to  the  injury  is  rather  an  inference  froi 
the  sequence,  coupled  with  the  absence  of  other  cann.  s,  than  an  o1 
trusivc  fact,  as  in  the  cases  of  the  first  and  second  clas  es.  I'he  aym* 
ptoms  are  usually  those  of  a  definite  system  disease  of  the  cord,  Ui 
frequently  those  of  a  disseminated  chronic  myelitis  of  irregular  disi 
tributiou.  still  more  rarely  those  of  chronic  focal  myelitis.  Primal 
spastic  paraplegia,  ataxic  paraplegia,  lor<unotor  ataxy,  and  pr( 
greasive  muscular  atrophy  are  the  diseases  which  most  frequenlb 
thus  result.  The  fact  that  an  injury  is  occasionally  the  cause  of  tbi 
maladies  has  been  alreiidy  mentionedin  the  account  of  their  etiologyJ 
and  the  symptoms  of  such  cases  so  far  resemble  those  that  are  due 
other  causes  that  it  is  not  necessary  here  to  add  anything  to  tbeii 
history  as  already  given.*     We  must  assume  that  the  shock  to  tho 

*  A  case  inaj,  however,  bo  meuttoncd  in  which  typical  tabee  followed  ilowlj  ■ 
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nerre-eleroenta  causes  a  slow  perversion  of  nutrition,  wbicL  is  only 

manifested  hy  didturbance  of  function  when  it  has  gradually  attained 

certain  deijree.     Occasionally,  other  causes  co-operate,  capable  of 

(ro<3ucins:  degeneration.     Previous  syphilis,  or  neurotic  inheritance, 

»times  be  traced,  and  it  is  a  reasonable  assumption  that  the 

litiou    thus   ariHiug    may   assist  in  rendermg  the  traumatic 

influeuce  efficient,  or  in  nugmentiiig  its  effects.     Intermediate  cases 

connect  this  class  with  the  laat,  caseti  in  which  we  musL  assume,  from 

indications  of  chronic  inflammation,  th^it  definite  injury  was  produced 

at  one  or  more  spots.     An  instance  of  this,  and  also  of  focal  rayehtis, 

^^was  presented  by  a  man  with  j^ermanent  sjuistic  paraplegia  and  an 

^Hbttcnse  girdle-pain  at  the  level  of  the  umbilicus.     These  symptoms 

^^roommeneed    three   months  after  a   jump  from  a   table,  and   slight 

^BunsteadiuesSr  with  pains  in  the  legs,  counected  the  jump  and  the 

^  paralysis. 

The  several  consequences  of  injury,  which  we  have  considered  as  oc- 
curring in  separate  form,  are  not  only  connected  by  intermediate  cases, 
but  are  also  sometimes  disttuctly  combined    Thus  an  actual  and  imme- 
diate lesion  of  the  cord  may  be  associated  with  an  early  and  severe 
increase  in  the  symptoms  from  the  development  of  subacute  myelitis 
in  other  parts.     The  traumatic  inflammation,  at  the  bpotdamaged, often 
alTuins  an  intense  degree.and  runs  a  severe  course,  in  consequence  of  the 
^■influence  which  may  give  rise  to  suoli  inflammation  apart  from  a  positive 
^^esiou  ;  and,  in  both  caf^es,  the  damage  to  the  cord  may  be  perpetuated 
by  a  degenerative  tendency.     It  is  very  common,  for  inst^uce,  for  an 
injury   to  the  cord,  in   those   who  have  had  syphilis,  to  cause  acute 
-symptoms  wbich  subside,  but  nob  perfectly;  and  the  residual  disturb- 
^Lance  of  function  may  persist,  and  even  increase  in  the  course  of  years, 
^Ku  consequence  of  the  induence  of  tiie  previous  syphilis  in  rendering  the 
^Hierre-elements  prone  to  degenerate.     Again,  it  has  been  pointed  out 
^^hat  the  gouty  diathesis  is  an  unquestionable  cause  of  myelitis,  and  often 
of  the  grave  relapsing  aud  spreading  disseminated  variety.     Acoucus- 
^^kion  of  the  cord,  which  causes  only  slight  symptoms,  may  excite  tbe 
^^bccurrence  of  this  form  of  myelitis  in  persons  thus  predisposed ;  tbe 
^Kymptoms  of  ttie  later  inftauimation  may  come  on  mouths  after  the 
^^njury  (the  effects  of  which  have  generally  not  quite  passed  away), 
and  are  sometimes  exeited  bv  some  ovor-eKertion,  or  slight  fresh  con- 

IU6dion,  which  would  have  bad  no  effect  on  a  healthy  individual.  I  have 
:nown  the  symptoms  of  iusular  sclerosis,  cerebral  aud  bpiual,  to 
[uickly  follow  traumatic  paraplegia. 
One  other  symptom  remains  to  be  considered,  which  is  common  to 
11  forms  of  traumatic  lesion  of  the  cord*  and  is  ofteu  severe  aud  per- 
sistent when  other  symptoms  arc  slight, — spinul  pain.  It  may  con- 
tinue for  years  after  other  symptoms  have  ceased,  and  probably 
depends  on  a  neuralgic  state  of  tbe  nerves  of  tbe  membranes,  or  of 

fall  on  tfaf  back,  rooorilcd  by  liurboar  {*  Joum.  of  JSVvous  aod  IftrnUl  Vueaws/ 
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those  of  the  vertehral  column  ;  often,  probably,  the  pain  deppndi 
the  nerves  of  the  joints  and  lig;imenta  of  the  tipine.     It  is  esseni 
ft  traumatic  spinal  neuralgia.     The  pain  may  be  felt  at  one  or  moi 
spots ;  when  severe,  it  often  extends  through  a  conaidenible  length 
the  spine,  and  sooietimes  passes  up  to  the  occiput.     It  is  occAStouallj 
referred  to  the  sacrum,  and  mivy  there  have  the  charaot^r  of  a  sense 
weight  or  more  vague  discomfort      The  pain  is  associated  M'ith  tendd 
ness  of  the  spine,  usually  dee[)-&eated,  chiefly  developed  at  the  inju] 
part,  but  sometiines  present  also  at  other  spots.     It  may  graduallj 
assume  the  features  af  a  true  neuralgia,  may  occur  in  paroxysms, 
V>e  induced  by  mental  aud  other  influences  which  do  not  act  direcll 
on  the  spine,  as  well  as  by  exertion,  posture,  and  other  agencies 
may  iuimediaUly  influence  the  aftccted  stmcturee.     This  condition  is 
often  called  '*  spinal  irritation." 

The  cause  of  traumatic  lesions  of  the  cord  often  acts  also  ou  t] 
brain.     A  cerebral  lesion  may  occur  from  the  violence  which  &Si 
the   cord;  the   cerebral   symptoms    then  coexist   with   those    of  th^^ 
spinal  lesion,  and  may  mask  the  latter  during  the  early  stage.     More 
common,  however,  is  functional  disturbance  of  the  btain,  the  result 
partly,  perhaps,  of  the  pbysicul  concussion,  but  chiefly  of  the  meuti 
shock  which   a   serious   accident   necessarily  cau^^es.     The  resultii 
condition   is  favorable  to   the  development  and   t>ersistcnce  of  sul 
jcctive  sensory  symptoms.     Attention,  maintained  by  concern,  has 
powerful    intensifying   influence   on   all   forms  of    nerve-pain,    and 
certainly  aiJa  in    keeping  up    the   pain  in  the   back,  and  even  the^ 
tenderness  which  follows  injuries  to  the  spine.     So  marked  is  the  ii 
fluenee  of  "  nervonsniss  **  on  the  subjtHlive  symptoms,  that   it  hi 
been  even  niaintaiDed  that  in  a  lar^'e  number  of  cases  of  concussion  ol 
the  spine  the  symptoms  are  of  hysterical  origin  •     Well-marked  sym^ 
ptttms  of  hysteria  arc  soraetimea  manifested  by  tliese  |  atienta.     But^ 
the  other  liand,  it  is  necessary  to  avoid  the  danger  of  over-estimutinj 
the  effect  of  montiil  influence,  and  of  regarding,  as  entirely  due  to  t  hJi 
symptoms  whieh  ore  rt-al,  and  are  merely  intensified  by  attenrion.     Tl 
danger  is  espettally  great  in  cases  of  railway  injuries,  concerning  whi 
an  unbiassed  judgment  is  not  easy  to  secure,  luid  in  which,  when  ol 
jective  symptoms  are  absent,  it  is  easy  to  minimise  suffering,   an^ 
attribute  too  mucb  to  the  rauntol  condition.     The  sinister  influence 
litigation  on  the  intellect  miiy  be  traced  very  widely. t     I  believe  tl 
it  is  rare  for  symptoms  to  be  purely  mental.     It  is  often  asserted  bl 
those   employed    for  railway   companies   that   snbjective  symptoi 
quickly  subside  when  the  sufferer's  "  claims  "  are  settled,  but  it  shoi 
be  remembered  that  mental  anxiety  is  &  potent  cause  of  diseases 


•  J.  J.  Putniun, '  Bnstxm  Med.  and  Sarjical  Journal,'  ISS3,  Sept.  Cth. 

t  Not  mftny  yean  ago  it  wai  custom  irv  for  the  *'  ex[>erta  "  who  \:nvc  ertrknee  on 
behalf  of  milwaj  compnniea  to  deny  ihiit  tl.e  •pinal  conl  conldbe  tnjurvd  if  tli«  le^ 
wer«  anwaat«d.  Although  the  opinion  dure  not  now  be  SKj^iflssed,  its  NgDid< 
not  without  annlo^^iea  Ht  the  pn-unt  day. 
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le  nenroTiB  system,  and  must  be  Btrongly  opposed  to  recoTery  from 
genuine  disorders.  TLe  occurrence  of  improveuieiit  when  su8|>ende  is 
at  an  end,  is  thus  no  proof  in  itself  of  the  nature  of  the  case,  and  its 
gigiiificance  has  been  unqiiestionahly  over-estimate  J ;  moreover,  in  a 
^—^reftt  many  individuals  whom  I  have  had  an  op|>ortunity  of  observing 
^Hk>ii^  after  they  had  received  their  **  damages  '*  (as  the  expression 
^Hcuriously  runs)  this  subsidence  had  not  occurred,  and  even  the  ^*  sove- 
^frei^n  balm  "  of  substantial  compvuijuliou  has  appeared  to  du  very  little 
for  the  relief  of  the  sufferer. 

These  opinions  have  been  formed  from  a  study  of  cases  other  than 

those  that  involve  litigation,  in  which  no  elenieut<a  existed  to  bias  the 

^Kjii'lj^ont,  and  from  a  comparison  of  these  with  many  '*  railway  "  cases 

^Vobi^erved  apart  from  forensic  proceedings.     Those  who  desire  to  learn 

what  can  be  said  on  the  subject  of  '*  railway  spines,"  astbey  have  come 

to  \>e  termed,  when  viewed  from  the  opposite  sides,  will  find  abundant 

materia]  for  cousideration  in  the  writings  of  Erichscn  (*  On  Concussion 

of  the  S|»ine.'  Loadoa,  1875)  and  Cleveuger  ('Spinal  ConLMibsion.  or 

^^Ericbaen'b  Disease,*  Philadelphia.  1889)  ou  the  one  side,  and  of  Puge 

^■[*  Injuries  of  the  Spine  and  Spiual  Cord,'  London,  2Dd  ed.,  1885)  on  the 

^^01  her.     Scattered  papers  by  J.  J.  Putnam,  Wallun,  Spitzka,  Buzzard, 

and   others,   more   or  less  intitructivo,   will   be  found  epitomised  iu 

Cleveiiger's  work,  where  indeed  is  collected  the  pith  of  almostall  that 

^_2iaB  l}oen  written  on  the  subject. 

^B   DiAONosia. — The  chief  jmints  in  the  diagnosis  of  traumatic  lesions 
to  the  cord  have  been  already  incidentally  considered.     Immediate 
^^^ymptoms  may  be  due  to  laceration,  harmorrhage,  or  to  simple  con- 
^^busttion,  and  the  diagnosis  between  these  is  not  always  possible  at 
^^%rat.      If  there  are  iunu'.'diate  symptoms  of  a  partial  lesion,  those 
indicate  direct  injury,  while  the  rapid  subsidence  of  the  disturbance 
of  function  renders  simple    concussion   probable,    and  excludes  any 
^—Considerable  direct  injury.     The  later  development  of  paralysis  iu- 
^Hlicates  myelitis,  unlesj  there  is  evidence  of  considerable  irritation  of 
^^the  nerve-roots  at  a  certain  level,  which  suggests  inflammation  outside 
the  cord,  and  perhaps  even  outside  the  dura  mater.     The  greatest 
liagnoaticdiffi  -uliy  is  presented  by  the  cases  just  mentioned,  in  which 
le  ftymptoms  are  subjective,  and   amicus  attention  has  been  long 
fiven  to  the  local  discomfort.     The  chief  elements  in  the  diagnosis 
>f  those  cases  have  been,  however,  already  indii'ated.     It  is  important 
search  for,  and  to  give  due  weight  to,  any  symptoms  beyond  the 
jimple  spinal  pain.     Slight  "  tingling"  or  *•  creeping  "  sensations  may 
of  cerebral  and  *'  functional  *'  origin,  but  a  pcrsistpnt  sensation  of 
"  pins  and  needles  **  rarely  is  of  that  nature.     A  definite  sense  of  con- 
friction  is  also  strongly  suggestive  of  organic  disease,  and  so  is  a 
rellm  irked  difference  iu  the  power  of  the  muscles  on  the  two  sides. 
The  latter  is  of  least  significance  if  the  excess  is  slight,  general,  and 
on  the  right  side— of  much  greater  significance  if  the  diminution  is 
.rtial,  ajid  affects  only  certain  groups  of  muscles,  such  as  the  flexors 
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of  tlie  hip  and  knee,  or  the  peronei.  Any  iaipairmi.-nt  of  powt-r  OTer 
the  bliidder  or  rectum  is  of  ^reat  diagnostic  importance  ;  loaa  of  eexu&l 
power,  ou  the  other  hand,  is  of  little  value,  since  tbia  fuuctiou  is 
readily  depressed  by  mental  aniiety  and  pre»>ceiJf>ation,  A  slight 
change  in  retlex  action  \a  most  signifioant  wheu  it  is  partiiLl.  A  fuot- 
olouu«,  or  rectus-clouus.  is  strong  presumptive  evideuue  of  or^^uDic 
mischief.  A  slight  excess  of  the  knee  jerk  is  of  little  value ;  although 
it  probably  always  indicates  some  changes  in  the  nutrition  of  the 
spinal  cord,  it  does  not  indirat-e  Btnictural  disease.  In  all  Cftsea  it 
should  ho  remembered  that  the  absence  of  any  common  symptom  is 
of  far  slighter  significance,  as  evidence  of  intrgrlty  of  the  cord,  thau 
is  the  presence  of  that  oymptom  as  evidence  of  di.sease.  It  m^y  seem 
eupeifluaua  to  insist  on  a  consideration  so  elementary,  but  it  is  still 
possible^  aa  experiorce  proves,  for  a  medical  witness  to  assert  in  a 
court  of  law  that  a  claimant's  spinal  cord  cannot  have  been  injured 
because  some  symptom  is  absent,  the  presence  of  which  would  be 
important. 

PfiooNOstB. — Immediately  after  an  accident  a  cautious  progn< 
should  bo  given,  even  if  the  symptoms  are  slight,  on  acoouot  of 
possibility  that  grave  disturbance  may  devflop  in  the  course  of  a 
days.  In  developed  cftses,  the  prognosis  must  in  general  be  gui< 
by  the  same  considerations  as  those  which  determine  our  estimation 
the  probable  course  of  symptoms  of  similar  character  and  severij 
due  to  spontaneous  myelitis.  To  this  there  are.  however,  two  gem 
exceptions.  First,  the  danger  of  death,  if  any  exists,  is  greater  in  ti 
matic  cases  than  iu  others,  as  long  as  the  symptoms  are  increasinj 
Secondly,  if  there  is  no  danger  to  life,  or  such  danger  has  passed,  thti 
prospect  of  improvement  is  distinctly  greater  than  in  a  case  of  similar 
features  but  of  non-traumatic  origin.  If  the  symptoms  are  slitrht  or 
TOodenite  in  degree,  approximate  recovery  may  be  anticipated,  althou 
slight  symptoms  often  endure  for  a  very  long  time.  Indeed, 
many  cases,  recovery,  although  approximate,  is  not  perfect.  The 
patient  is  never  quite  as  strong,  never  becomes  quite  as  capalde 
of  exertion,  as  before  the  injury.  A  cautious  piognosis  should  also 
be  given  whenever  there  is  the  Int^  and  gradual  onset  or  increase  of 
symptoms  that  suggests  a  degenerative  process.  Surh  degeneraiion 
presents  far  leas  tendency  to  arrest  or  subsidence  than  do  the  tarlier 
lesions.  As  a  rule,  the  sooner  symptoms  occur,  the  lietter  is  the  pro»- 
pcct  of  ultimate  iniproveinent  or  recovery,  provided  they  are  not  so 
severe  as  to  be  incompatible  with  lile. 

TuBATMENT. — The  early  treatment  of  these  cases,  and  mucb  of  Uio 
later  treatment  of  those  in  which  the  spinal  column  is  injured,  is 
purely  surgical.  The  points  of  medical  character  alone  ue«d  s|)^c;&l 
mention,  and  many  of  these  have  been  anticiimted  iu  the  pr«> 
ceding  pages.  In  all  cases  iu  which  spinal  symptoms  aro  present 
immediately  after  an  injury,  however  sliglil  those  symptoms  mar  be. 
al>Bulute  rest  should  be  insisted  on  for  some  days  or  weeks,  aecordiu^ 
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to  tbe  severity  of  the  early  Byoiptoras.  This  is  necessary  on  account 
of  the  secouilary  inflamiuation,  which,  as  we  have  seeu,  so  often  occurs. 
The  treatment  of  ileveluped  symptoms  must  be  conducted  on  the  same 
general  principl'  s  as  in  caries  of  myelitis ;  the  details  need  not  be 
here  repeated.  If  there  is  muscular  wastiug.  it  is  important  that  tbe 
nutrition  of  the  muscles  should  be  maintained  by  electrical  stimula- 
tion, since  a  very  cousidemble  amount  of  ultimate  recovery  may  be 
anticipated*  and  it  is  iuiporUiut  to  ke^^p  the  muscular  tissue  as  far 
as  possible  in  a  condition  to  respoud  to  the  nerve-power  when  this 
returns.  If  there  is  reason  to  believe  that  there  is  inflammation  of 
the  membranes,  or  ioHammatory  effusion  outside  the  cord,  com- 
preasing  it,  mercury  m.iy  be  j^'ivcn,  but  this  condition  is  probably 
much  more  rare  than  might  he  anticipated.  The  iufnence  of 
mercury  on  inilummation  of  the  substance  of  the  cord  is  doubtful. 
The  chief  element  in  treatment  is  patiently  to  permit  time  to  do  its 
work,  and  the  tissues  to  slowly  regain  such  integrity  of  siructure  and 
function  as  ia  possible;  nieanwltile  preserving  the  piitient  from  all 
influences  likely  to  interfere  with  the  process  or  to  set  up  other  misohit^f. 
such  as  cyittitis  or  Ijedsores,  which  would  entail  frt-sh  danger.  There 
is,  however,  one  therapeutic  measure  that  is  of  unquestionable  value 
in  the  treatment  of  the  later  stages,  cKpecially  of  the  cases  in  which 
the  recurrint;  symptoms  sngirt^gt  a  relapsing  myelitis  as  the  sequel  of 
injury  ;  and  tlmt  is  the  repeated  application  of  a  mild  **  actual  cautery  * 
ou  each  side  of  the  spine  opposite  the  affected  region.  Several 
applications  should  be  made,  with  or  without  an  auaestheetic.  It  iu 
not  desirable  to  lessen  the  pain  by  cocaine,  because  this  is  likely  to  inter- 
fere with  the  influence  of  the  proceeding,  the  beneficial  character  of 
which  is  undoubted.*  The  degeiierative  sequeise  of  injuries  to  the 
cord  need  the  same  treatment  as  the  similar  degenerations  that  occur 
apart  from  traumatic  influem-es.  Whenever  there  is  evidence  of  dis- 
placement of  the  bones,  or  reason  to  Buspect  that  the  cord  is  compressed 
by  fractured  fragments,  or  even  I  y  products  of  secondary  inflammntion 
outside  it.  the  propriet  v  of  tix*phiniug  the  spine  needs  to  be  considered. 
The  problem  is  chicflv  surgical,  but  the  fact  that  it  will  probably  n<jt 
be  necessary  to  ojien  the  dura  mater  increases  the  desiral-ility  of 
giving  the  |>atient  this  chitm-e  of  relief.  If  needed,  the  sooner  the 
measure  is  adopted,  when  im)>rovement  has  ceased,  tbe  better 

The  treatment  of  the  neuralgii!  condition  of  spinal  piiin  and  tender- 
ness, which  so  often  succeeds  injiliy,  is  frequently  diflicult.  Counter- 
irritation  is  often  useful,  either  by  the  actual  cautery,  blisters,  iodine, 
or  re|*ated  sinapisms.  Of  sedatives,  Indian  hemp  is  most  effective, 
next  to  morphia,  which  should  be  U3ed  as  seldom  as  possible.  Hypo- 
dermic injections  of  cocaine  may  be  tried.  When  all  active  mischief 
is  over,  and  the  pain  has  become  purely  neuralgic,  it  is  often  neces- 
sary to  encourage  the  patient  to  neglect  it  in  some  degree,  and  to 

•  For  fint  din'cting  my  attcntian  to  the  fact,  and  tbe  evidence  lapporting  it  in 
these  ca^es,  1  am  indebted  to  Dr.  Jubu  Aiitlcraou. 
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exert  himself  in  spito  of  it,  while  avoiJing  whatever  incrpuses  it  in 
considerable  degree  aad  for  a  oousideralile  titue.  At  the  same  tunc, 
extreme  care  should  be  observed  by  all  persoos  who  possess  the 
coDbtitutioual  states  above  mentioDed.  predisposing  them  to  mvelitis. 
Ac.  This  is  eH|w«MaUy  necessary  when  any  symptoms  persist,  and 
often  diffi'-ult  to  secure,  except  by  uncomproitiisinj^  insisteaoo,  in  th'>ij 
who  have  beou  acciutouied  to  a  life  of  active  exeitioa. 


FUNCTIONAL  AND  NUTRITIONAL  DISEASES. 


FOMCTIOSAL   DiSKASBS, 

Very  little  is  known,  though  much  is  heard,  of  funcMonat  di«e&se« 
of  the  spinal  coid.  It  is,  indeed,  oj'ento  doubt  whether  there  are  any 
morbid  states  which  can  accurately  be  thus  designated;  as  was 
|K)inWd  out  in  the  intn>duction,  most  morbid  states  thus  descril^ed 
are  either  due  to  disturbiince  of  cerebral  functions,  or  are  the  rvenlt 
of  changes  in  the  nutrition  of  the  elements  of  the  oord.  The 
deraugt^  function  may  be  an  expression  of  ult'Tod  ntitritiou.  as  it  is 
of  altered  strufturo,  but  such  oiises  can  only  be  tfviiied  "  funcrional  " 
by  a  lo*)8e  misuse  of  words.  We  have  an  example  of  the  transfert'niv 
of  our  couceptiona  of  fuuL'tioual  deranj^ineuts  from  the  brain  to 
the  cord,  in  the  fact  that  hysterical  paraplegia  is  oHi.*n  regarded  as  a 
functiouul  affection  of  the  cord  because  the  symptoms  have  th«  same 
distribu'ion  as  those  of  or^iinic  diseases  of  the  cord;  but  a  little 
consiiJeration  will  show  that,  in  a  case  of  purely  hysterical  ]taniplt-gia, 
the  morbid  fum-tional  condition  is  cerebral  ;  the  brain-centr>>s  which 
act  on  th«>  K'^s  are  at  fault,  but  the  condition  of  I  he  functions  of  the 
cord  itself  may  be  absolutely  normal.  The  spinal  motor  centres  are 
in  a  state  of  inactivity  because  the  related  cerebral  centres  are  inattiT»\ 
but  this  is  no  more  a  diseased  condition  of  the  cord  than  is  its  corre- 
sjwuding  functional  state  during  physiological  rest.  HystericiJ 
paraplegia  will  be  described,  witb  other  palsies  of  like  origin,  in  the 
chapter  on  hysteria — a  malady  for  wbiuh  tbe  term  *•  fuiic^tional "  is 
ofirn  employed  in  various  ways, as  a  convenient  eupbemisni. 

At  the  same  time,  it  must  be  remembered  that  there  is  no  sliarp 
line  of  demarcatioD  between  functional  derangement  and  uutritiou.il 
changes.  As  alrea<ly  mentioned,  no  functional  state  cau  exist 
without  leaving  belimd  it  Htmie  corresponding  chauge  iu  the  finer 
molecular  nutrition  ot  the  structures;  and  if  functional  deningemcnt 
of  lower  structures  results  from  that  of  higher  cerebral  centres,  and 
is  maintained  for  long,  tbe  change  in  uutritiuu  that  results  may  Ixs 
coU'^iderable,  and  may  be  so  de6uite  as  to  persist  evi'U  alter  its  cau60 
has  ceased  to  acf.     Moreover  the  general  eufeeblement  of  defeolive 


FUNOTIONAL    DISEASES.  BOO 

nutrition  of  the  nerre-elemetits  is  a  potent  cause  of  tliis  functional 
disturbance,  and  at  ouce  facilitates  and  augmenia  sucli  effects.  The 
process  may  be  obserred  in  many  casea  not  only  of  hysteria,  hut 
also  of  other  deraugemeuts  of  the  cerebral  functions,  and  it  is  tecu 
also,  in  lower  centres,  d^  an  effect  of  pain. 

Isolated  disturbance  of  functional  centres  in  the  cord  does,  howpTer. 
sometimes  occur.  It  is  seen  in  the  conditions  of  inhibition  which  are 
designated  '*  reflex  paralysis."  Saah  palsies  were  once  thought  to  bij 
c-omrnon  and  persistent,  but  it  has  been  prored  that  many,  luid  it  is 
prohal>Ie  that  all,  cases  of  considerable  and  prolonged  palsy,  formerly 
thought  to  be  of  reQex  origin,  are  due  to  organic  disease,  cither 
primary  in  the  cord  or  secondary  to  an  ascending  inflammation  of 
nerves.  But  transient  |>aralyfli8  sometimes  occurit,  which  cunnot  bo 
otherwise  explained  thou  as  an  inhibition  of  a  spinal  centre,  due  to 
peripheral  irriUitiun.  Such,  for  instance,  is  the  curious  inability  to 
pass  urine  which  sometimes  follows  an  operation  on  the  anus, — the 
division  of  a  fistula,  for  instance,  or  the  removal  of  hemorrhoids. 
The  inability  may  i!ontinue  absolute  for  several  days.  Transient 
weakness  of  one  arm  is  said  sometimes  to  follow  an  operation  for 
empyema  (Li-pine),  but  the  fact  that  the  weakness  may  be  attended 
by  choreoid  movements  in  both  arm  and  It^g  of  one  side  (Weil) 
malt-HS  it  probable  that  the  influence  is  exerted  on  a  cerebral  rather 
than  on  a  spinal  centre.  Considerable  paraple^a  was  thought  to  be 
sonietimes  a  reflex  effect  of  disease  of  the  bladder,  or  of  a  calculus  or 
other  organic  diseiise  in  the  kidney,  but  it  is  probable  that  such  cases 
are  always  of  organic  nature.  Ascending  neuritis,  reaching  the  cord, 
baa  also  been  prored  to  be  the  cause  of  lasting  symptoms  in  many 
oases  supposed  to  be  of  reflex  origin.  In  one  important  class  of  cases 
in  which  functioual  disturbance  of  the  cord  is  purely  Fecoudary  to  a 
morbid  state  of  the  brain,  organic  or  nut,  hs  has  beeu  tlreadv  mentioned, 
the  expression  in  the  limbs  of  all  deninged  functions  of  the  brain  la 
through  the  spinal  cord;  but  such  disturbance  of  the  cord  is  purely 
secondiry.  and  ceases  when  the  cerebral  centres  resume  their  normal 
state;  or,  if  it  is  continued  longer,  this  is  merely  for  a  brief  Rpace  of 
time,  until  the  disturbed  structures  can  regain  their  normal  state. 
Thus,  in  idiopathic  epilepsy,  the  convulsion  is  produced  through  the 
agency  of  the  spinal  structures,  and  their  over-action  mny  leave  them 
sn  exhausted  that  the  reflex  functions  are  for  a  short  time  abolished. 
But  sui-h  conditions  cannot  be  regarded  as  coming  inti>  the  oatogory 
of  functioniit  >liseaiie  of  the  cord. 

The  nearest  approach  to  such  disease  is  presented  by  certain  forms 
of  spasmodic  disorder,  anch  as  transient  6xed  sjiasm,  catalepsy,  and 
certain  forms  of  tonic  spiism,  which  depend  proximately  on  spinal 
centres;  and  by  some  varieties  of  neuralgic  and  other  piinful  affec- 
tions or  dyssssthesiffi,  in  which  the  sensory  elements  uf  the  cord  are 
deranged  in  action.  But  we  can  seldom  feel  sure  that  the  symptoms 
iu  the  former  class  are  dependent  on  a  primaiy  dcmngement  of  tbo 
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oord ;  more  often  they  are  clcarlj?  secondary  to  disturbance  o£  cerebral 
centres,  whicb  may  indet;d  coeiiat,  aud  the  cases  aj-e  better  descriW 
among  thu  general  ftiuctioual  affections  of  the  nerToue  cysteui ;  while 
those  of  the  second  class  have  features  aud  alliances  which  make 
it  more  convenient  to  describe  them  among  the  forms  of  neuralgia. 

In  another  series  of  cases,  derangement  of  the  motor  fuuctious  of 
the  spinal  cord  is  secondary  to  pain,  generally  that  which  baa  uich 
a  se^Lt  that  it  is  increased  by  movement;  sometimes  pain  that  is  uut 
related  to  movement,  but  is  so  intense  as  to  act*  by  mere  stiverity*  on 
related  structures.  It  may  be  iu  the  spine  itself,  in  the  trunk,  or  in 
the  limbs.  Over-action  of  the  motor  centres  and  spasm  may  be  the 
result,  or  the  centres  may  be  inhibited,  causing  a  p8eudo-|iaralysia, 
whicb  may  bo  real,  but  often  MendH  with  a  voluntary  indinpositi.m  to 
move  the  parts,  lent  pain  be  produced.  Spasm  is  generally  brief,  and 
the  reflex  result  of  some  sudden  pain,  as  is  often  seen  in  tbe  case  of 
the  "lightning  pains"  of  tabes.  When  mort*  prolonged  contniftiire 
results,  as  in  ciises  in  which  hysterical  contracture  follows  some 
painful  affection  of  a  limb,  the  co-operation  of  cerebnil  centres  cannot 
be  excluded.  Tbe  iubibitory  influence  is  strikingly  seeu  in  the 
immobility  of  one  half  of  the  thorax  in  pleurodynia;  aud  in  bia'  hial 
neuritis,  the  efl'ect  may  render  it  impossible  to  say  whether  or  not 
there  is  real  motor  weakness.  Some  forms  of  spasm  may  perba(»s  be 
due  to  ]»rimury  disorder  of  the  spinal  centres,  such  as  thu  peculiar 
cramp  in  the  hands,  comin::  on  durin;^  sleep,  tbat  is  described  in 
vol.  ii  as  "nocturnal  tetany,"  and  tbt  startings  of  the  limbs  on  going 
ta  sleep ;  but,  for  the  most  part,  these  spasmodic  affections  are  eithrr 
secondary  to  morbid  states  of  the  cerebral  motor  centres,  or  form  part 
of  diseases  of  wider  range  iucouuectiou  with  which  they  are  described. 

Other  cases  which  may  be  regitrdcd  as  functional  are  those  in 
whicb  sytnptLmis,  commonly  subj  otive  in  chanwt^r,  result  from 
some  morbid  blood-state.  Tbe  conditions  which  most  fr*'queutly 
have  this  effect  are  gout  aud  diabetes.  Occasionally  there  ia  defi- 
nite failure  of  power,  lasting  for  a  few  days  or  weeks,  withoat 
objective  symptoms,  aud  passing  away.  But  the  most  common 
symptoms  from  this  cause  are  SfUbory  aud  subjective, — fevliuga 
of  tingling  and  foriuication  in  the  legs,  dull  aching,  and  sometimoB 
actual  paiu ;  this  is  usually  transient,  but  occasionally  continues  for 
some  days  or  weeks,  various  iu  position,  but.  in  gouty  cases,  often  felt 
in  the  heels.  Such  symptoms  due  to  morbid  blood-states  occur  chioflv 
during  the  second  half  of  life.  Those  of  gouty  origin,  like  other 
■yraptoms  of  the  same  cbiss,  are  especially  common  in  persons  who 
inherit  a  tendency  to  gout,  but  have  not  suffered  from  attacks  of 
definite  arthritis. 

In  the  diagnosis  of  functional  disorders,  tbe  first  element  is  the  ex- 
clusion of  iuiy  sign  of  positive  disease,  and  the  second  is  the  discovery 
of  some  morbid  state  capable  of  giving  rise  to  the  functional  derange- 
ment, or  of  associated  symptoms  unequivocally  functional  io  character. 
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TLe  first  of  tliese  is  that  of  primary  and  paramount  importance, 
wbicb,  aliku  in  pmotice  and  rfaaoniu<^,  should  precede  the  others.  The 
various  points  involved  in  the  dia^nosiH  of  hvsterical  affections  are 
deiH.'ribed  in  the  chapter  on  that  disease  iu  vol.  ii;  one  only  need  be 
mentioned  here— the  iraportanc^e  whith  attaehos  to  the  state  of  myo- 
tatic  irritability  in  the  legs,  and  the  great  difficulty  in  ascertaining  it 
presented  by  many  of  these  cases.  Permanent  excess  shows  that 
there  is  more  than  functional  derangement;  alihouj^h  it  does  not 
exclude  the  latter,  it  indicates  changes  in  nutrition,  and  will  be  re- 
turned to  presently.  The  cases  in  which  the  knee-jerk  is  apparently 
absent  present  a  8|>ecial  difficulty.  It  is  never  really  absent  in  func- 
tional disorder  (except  when  the  centres  are  exhausted  by  violent 
convulsion),  any  more  tlian  it  is  in  health.  Failure  to  obtain  it  ia 
due  to  the  inability  of  the  patient  to  relax  the  muscles,  which  may 
render  attempt  after  attempt  futile,  until,  in  some  fortunate  moment, 
relaxation  is  secured  and  a  characteristic  jerk  is  obtained.  The  ex- 
pedients that  facilitate  the  attempt  have  been  already  meutioned  (p. 
15),  and  the  subject  has  been  sufficiently  discussed  in  the  itccouut  of 
the  dia^osis  of  tabes. 

The  iri'iiiment  of  functional  disorders  is  that  of  the  morbid  states 
to  which  they  are  due,  or  of  which  they  form  part,  and  does  not  need 
•peoial  description.  That  of  the  symptoms  due  to  toxic  influences  is 
necessarily  the  removal  of  the  condition  which  causes  them,  but  thor 
may  be  to  some  extent  i*elieved  by  sedatives,  of  wiiioh  bromide  of 
potabsium,  ctxaviue,  Indian  hcm)>,  cimicifuj^a,  and  small  (7  or  10  gr.) 
do8tf8  of  chloralamide  are  the  most  effective. 
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Among  the  cases  often  classed  as  functional  diseases  of  the  spinal 
cord  are  some  in  which  objeetive  symptoms  of  deraof^ed  function, 
slight  in  degree  but  definite  iu  character,  persist  for  months,  years,  or 
for  life.  They  eonimeuce  chiefly  in  those  in  the  early  and  middle  period 
of  adult  life,  and  are  more  common  in  women  than  in  men.  Such 
symptoms  are  inability  to  walk  more  than  a  short  distance  without 
fatigue,  impaired  nutrition  of  the  legs,  slight  increase  of  myotatio 
irritability,  often  associated  with  pain  in  the  back,  aching  in  the  legs 
(sometimes  amounting  to  actual  {*ain),  and  various  spontaneous  sensa- 
tions of  tingling,"  pins  and  needles,"  formication,  and  the  like.  There 
is  often  aching  in  the  legs  at  night,  especially  when  the  patient  lies  ou 
the  back,  and  hence  probably  due  to  passive  accumulation  of  blood  in 
the  spiuiil  vessels.  Such  symptoms  occur  especially  in  those  of  neurotic 
disposition,  who  often  present  othersijfus  of  the  nervous  weakness  that 
it  is  now  fashionable  to  term  "  neuraBthenia."  In  many  cases,  if  the 
history  of  such  symptoms  ia  traced,  they  will  be  found  to  date  from 
some  definite  exciting  causes  from  aa  attack  of  acute  illueas,  such  as 
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tr|ihoid  ferer  or  acute  rheumatism,  from  prognanry,  a  fall, 
exertion,  and  the  liko.  or  to  have  come  on  during  a  period  of  j^ 
or  Derve  weAkuess,  auEemia,  anxiety.  &c.  Kofeeblement  of  tht 
nervous  system  ofteu  results,  aud  the  impaired  uutritiou  of 
cord  may  be  oaly  part  of  a  similar  general  state.  A  slight  increase 
myotatic  irritability  is  eiceediu^rly  commoo,  enonj;h  to  permit  U 
kuee-jerk  to  be  obtained  by  tapping  the  depressed  patella;  but  th< 
is  rarely  a  distinct  clonus,— at  most  only  two  or  three  jerks,  quid 
ceasing.  We  cannot  conceive  tliat  symptoms  so  persitstent 
depend  on  any  mere  functton:il  deningemeut ;  it  is  probable  that  tUi 
depend  upon  changes  in  the  finer  nutrition  of  the  nerve-elemeul 
too  sliglit  to  be  detected  by  the  microscope,  but  causing  a  correspondii 
aud  persistent  alteration  of  function  We  Lave  seen  that  the  termi- 
nation  of  the  upper  segment  of  the  motor  path  is  probably  that 
structure  of  the  cord  which  has  least  nutritional  stability,  and  ij 
therefore  most  susceptible  of  nutritional  derangement.  Its  degen*-i 
tion  is  the  apparent  cause  of  persistent  excess  of  myotatic  irritability^ 
and  hence  we  can  understand  the  frequency  with  which  there  is  such 
an  excess  in  tlifse  oases.  There  are  probably  ffradatious  between  such 
conditions  and  actual  structural  disease,  in  which  minute  examination 
reveals  visible  alteration;  and  there  are  certainly  gradations  between 
the  symptoms  above  described,  and  those  in  which  the  derangement 
of  function  is  so  considerable  and  special  that  the  case  must  be 
regarded  as  one  in  which  actual  disease  exists,  of  one  or  other  of  tbe 
types  described  in  the  preceding  pages.  We  have  already  had  oc*-^^ 
sion  to  consider  these  nutritional  changes  as  probably  underlying  tb^| 
condition  of  arthritic  muscular  atrophy,  and  we  have  seen  that  the 
alterations  iu  spinal  nutrition  in  that  disease  are  apparently  the  rvsnlc, 
of  the  impressions  on  tbe  )>enpbenil  nerves.  In  women,  auch  a  coi 
ditiou  is  often  associated  with  uterine  or  ovarian  pain,  and  with  saci 
pain  apparently  of  uterine  origin.  It  is  possible  that  the  conditio 
we  have  been  conuidering  is  sometimes  secondary  to  such  uterine  pain, 
which  acts  in  a  manner  somewhat  analogous  to  that  in  which  joints 
inflammation  acts,  and  that  this  is  the  explanation  of  nuiny  of 
cases  in  which  a  reflex  disturbance  of  the  functions  of  the  cord 
been  supposed  to  be  of  uterine  origin.  The  condition  is  also  oftH 
associated  with  spinal  pain  and  tendemees,  which  may  have  a  siniilur 
influence. 

In  the  diagnosis  of  these  nutritional  affections  of  the  spinal  cord, 
it  is  imi)artar)t  to  remember  that  they  maybe  closely  simulated  by  analo- 
gnus  cbmiges  in  the  peripheral  nerves,  constituting  the  slighter  degreet 
and  forma  of  polyneuritis.   The  chief  points  in  the  distinction  have 
descril  ed  in  tbe  account  of  that  disease.     It  is  in  the  pareuchymatui 
forms,  and  especially  in  the  sensory  varieties,  that  the  danger  of  coi 
fusion  is  apt  to  arise.     Symmetry  in  the  distribution  of  the  aubjfcvtii 
sensations,  or  positive  aiiaisihesia,  and   their  localisation  iu  tbe  6] 
iremities.  are  tbe  most  important  features  of  neuritio  change. 
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Conoected  with  thia  dtiitinction  is  aaother,  of  not  less  imjiortance. 
Kutritional  chauyos,  equally  with  the  simpler  fuuctiaual  deraugement* 
may  be  the  result  and  expression  of  the  action  of  some  toxic  blood- 
state,  and  all  that  has  bien  Baid  in  connection  with  mere  alteration  in 
function  applies  also  to  the  claaa  now  under  consideration.  Toxic 
iofluencua  cannot,  indeed,  act  for  long  without  leading  to  chaiigoa  in 
nutrition,  which  may  speedily  attain  a  deji^roe  that  amounts  to  visible 
structural  disease.     A  search  for  such   an  agency  should  never  be 

fglecttni  iu  any  case  in  which  the  symptoms  have  not  followed  an 
Iwlequate  cause,  and  do  not  form  jvart  of  a  general  state  of  the  same 
nature.  But  it  must  be  remembered  that  the  peripheral  nerves  are, 
as  a  rule,  ntore  susceptible  to  toxic  influences  than  is  the  spinal  cord, 
and  this  fact  gives  additional  weight  to  any  indications  that  it  is  from 
these  that  the  symptoms  proceed.  Lastly,  symptoms  suggestive  of 
mere  changes  in  the  finer  nutrition  of  the  nerve-elements  are 
frequently  the  earliest  indications  of  organic  disease  of  one  or 
another  of  tbe  types  already  described,  and  in  all  receut  and  pro- 
gressive coses,  their  general  character  and  aspect  must  be  carefully 
considered  and  compared  with  the  known  reature»  of  the  Torious 
organic  diseases. 

The  cases  with  such  slight  but  persistent  symptoms  as  have  been 
just  described,  vary  much  iu  thfir  features,  and  may  present  all  sorts 
of  slight  symptomd,  iu  the  utinoyt  diversity  of  degree  and  combina- 
tion. To  consider  them  iu  detail  would  be  to  describe  an  indefinite 
series  of  individuiil  cases,  no  two  of  which  are  identicaL  The  precise 
degree  and  manner  in  which  the  nerve-elements  suffer  may,  it  is 
evident,  be  almost  infinitely  various.  Their  corresponding  mauifeata- 
tiona  present  features,  combinutions,  and  gmdatious,  that  entirely 
bafile  an  attempt  to  designate  them,  or  even  to  perceive  definite  tvpea 
about  which  they  can  be  grouped.  These  are  some  of  the  cases  of 
disease  which  exemplify  the  failure  of  types  iu  practicAl  work, 
the  enor  involved  in  the  attempt  to  give  names,  and  the  paramount 
importaijco,  in  the  process  of  diagnosis,  of  considering  what  morbid 
condition  the  symptoms  indieute,  and  of  dealing  with  each  ca6C  as  a 
new  problem,  sni  yeneriSt  whether  or  not  it  is  ultimately  found  to  l>o 
one  of  a  familiar  series.  This  method,  moreover,  conducts  the 
practitioner  at  once  to  tbe  morbtd  processes  that  need  treatment, 
and  should  determine  the  characLor  of  his  e£forts  (o  alter  that  which 
is  at  fault. 

It  is  unfortunately  not  common  for  the  indications  of  nutritional 
disturbance  of  the  cord,  when  they  have  been  long  established,  to  pass 
away  alt<.>gether,  although  some  degree  of  improvement  can  often  be 
secured;  and  in  many  oases,  especitilly  in  those  of  brief  duration, 
approximate  restorutiun  to  a  normul  state  may  take  place. 

The  treatment  necessarily  varies  according  to  the  precise  con» 
dition  that  existit,  and  the  causes  on  which  it  dfponda.  The  remo\'al 
of  these  as  far  as  possible,  and  of  any  influence  likely  to  depress  the 
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nervous  system,  must  be  the  first  considpration.  It  shouM  he  remem- 
bered that  no  part  of  the  nervous  system  is  unaffected  by  meut&l 
depression,  and  that  impairment  of  the  geneml  health  may  render  im- 
possible recovery  from  local  di»eji«e.  From  these  general  principle*! 
the  details  of  the  treatment  of  individual  cases,  too  rarious  to  be  here 
described,  may  readily  be  deduced-  Thei-ai>e«tic  measures  that  are 
thus  reasoned  out  and  determiued  on  by  the  indications  of  the  special 
ease  are  far  more  likely  to  be  succefiHful  than  those  that  are  simply  taken 
from  a  description  of  treatment.  The  only  points  that  need  8j>t*cial 
mention  are,  first,  the  importance  of  securing  mental  traticjuillity  by 
produciug  the  conviction,  when  possible,  tbat  no  grave  disease  exists 
ttr  is  impeudiiiji;,  and  witii  it  the  disregard  of  those  slighter  seusatioua 
of  discomfort  that  become  more  aggressive  and  disabling  the  more  they 
arc  noticed  At  the  same  time,  it  is  important  tbat  the  patient  should 
avoid  ail  over-exertion,  all  risk  of  falls  or  chills,  and  should  be  espe- 
cially careful  in  regard  to  sexual  intercourse,  which  often  has  a  peculiar 
effect  in  augmenting  the  symptoms;  and  in  the  unmarried.  peiTect 
chastity  should  be  enjoined.  Often,  indeed,  in  the  case  of  men,  the 
lueutal  preoccupation  causes  an  apparent  failure  of  sexual  desire,  wluch 
itself  is  a  source  of  concern — generally  groundless.  KeaasumncA  on 
this  point  frequently  helps  to  secure  the  desired  meutal  state.  Squally 
important  is  it  to  disabuse  the  sufferer's  mind  of  the  idea  that  sttminal 
loss  is  Weakening — an  error  vyidely  prevalent ;  the  truth  being  that  any 
depressing  influeiuecomesonly  from  the  af-faociated  nervous  action.  But 
it  is  important  to  lessen  undue  frequency  of  nocturnal  emissions,  and 
for  this  nothing  is  so  effective  as  Milton's  remedy,  lurgu  doses  of  the 
tiuct.  ferri  perchlor.  {r({xx  or  xxx)  three  times  a  day,  coupled  with 
the  avoidance  of  lying  on  the  back. 

TUe  relief  of  disabling  jiain,  by  the  measures  described  in  the 
chapter  on  neuralgia,  and  by  tbe  treatment  of  any  local  morbid  state,  ia 
indispensable.  Itest  from  work,  the  improvement  of  the  general  health, 
and  the  admiuiHtratiouof  nervine  tonics,  snob  as  arsenic,  phospbonis, 
quinine,  strychnia,  and  tlie  like,  are  the  chief  other  |>oiat6  in  treatments 
A  course  of  imuutage,  or  of  gentle  faradisation  of  the  muHcles,  is  also 
often  useful. 
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Abdominal  reflex,  14 
Abductor  Diinimi  digtti,  45 

—  pollicis,  37,  45 
Abscess  of  spinal  cord,  332 
Accessory  hamato-myeliit,  392 
Action,  antergic,  7 

—  reflex,  13 

—  synergic,  of  muscles,  7 
Acute  anterior  polio-myelitis,  851 

—  ascending  paralysis,  327, 380 

—  atrophic  paralysis,  351 

—  myelitis,  299 
Adductor  brevis,  40 

—  Ion  gas,  40 

—  Diagnus,  40 

—  pollicis,  37 
Adductors  of  thigh,  40, 193 
^•thesiometcr.  9 

Albinism  and   pseudo- hypertrophic  p-ira- 

lysis,  507 
Alcoholic  ataxia,  125 

—  meningitis,  chronic,  280 

—  neuritis,  110 

—  pseudo-tabes,  110. 125,  400 
Alimentary  canal,  nerve-centres  for.  205 
AUocheiria,  9,  405 

—  in  tabes,  405 
Amyloid  bodies.  304,  468 
Amyotrophic  lateral  scierofiis,  471,  494 
ADcemia  of  spiual  cord,  2il6 
Ansesthesia,  8,  10 

—  dolorosa.  99, 151.  217,  343 
Analgesia,  10 
Anastomotic  artery,  188 

Anatomical  diagnosis  in  cord  disease,  211 
Anatomy  of  spinal  cord,  162 
Anenrism,  eroaiou  of  rertebne  by,  262 


Angiogltoma,  S44 
Angiosarcoma,  544 
Angular  corrature,  244 
Ankle-clonus,  17 
Annular  myelitis,  chronic,  83 

—  sclerosis,  838 
Anode,  56 

Antergio  contraction,  7 
Anterior  centml  artery,  188 

—  column,  164 

—  comna,  anatomy  of,  167 

—  crural  nenre,  diseases  of,  94 

—  ground-fibres,  184 

—  median  arteries,  188 
fissure,  164 

—  polio-myelitis,  851 

—  pyramidal  tracts,  170, 172 

—  radicular  arteries,  189 

—  roofrfibies,  170, 186 

—  spinal  artery,  188 

vein,  189 

Antero-lateral  column,  164 

—  tract,  ascending,  170,  183 

—  -—  —  degeneration  in  tabes,  421 

—  —  —  function  of,  195 
Arachnitis,  265 

Argyll- Robertson  pupil,  407 
Arm,  diseases  of  nerves  of,  79 
Arteries  of  spinal  cord,  188,  189 
Arthritic  muscular  atrophy,  498 
Arthritis  in  ataxic  paraplegia,  456 

—  vertebral,  263 

Articulation  in  ataxic  paraplegia,  455 
Articulations  of  spine,  diseases  of,  263 
Ascending  neuritis,  84 

—  paralysis,  acute.  380 
Ataxic  paraplegia.  403,  453 
and  general  psralysid,  456 

—  — -  and  meningitis,  288 
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Cord,  degenerntion  of,  SCO 

—  emboUim  of,  333 

—  infltiinmfttion  of,  299 

—  in  idiopathic  muscalar  atrophy,  528 

—  in  peripheral  nenritin,  131,  142 

—  in  pseudo-hypertrophic  paralysis,  517 

—  symptoms  in  compression,  345 
Corpora  Bmylact>8,  304,  468 
Counter-irritation  in  cord  disease,  289 
Cramp,  6 

—  effect  of,  on  nerTes,  11 
Cremasteric  refiex.  14,  193 
CriMs  in  tabes,  413.  414 
Crossed  pyrainidHl  tracts,  170 
Cro^s-Iegged  progression,  4^  46 
Cnireas  muscle,  40 

Cratch  palsy,  85 
Caneate  nnclens,  181 
Curvature,  angular,  244 

—  in  Friedreich's  disease,  464 

—  in  idiopathic  musculHr  iitro|il)y,  625 

—  in  infantile  paralysis.  363 

—  in  {Meudo- hypertrophic  paralyus,  512 
CntaneODS  reflexes,  14 

Qysticerci  of  cord,  544 
Cysts  in  cord  tnmours,  549 


Deafness  in  tabes,  409 

Deep  reflexes,  15 

Detormities  from  infitntile  palsy,  360 

Degeneration,  comma-shaped,  of  cord,  181 

—  fatty,  of  muscle,  484 

—  granular,  484 

—  reaction  of,  in  muscle,  25,  6i 
in  sensory  nerves,  406 

—  secondary,  of  nerves,  47,  48 
Degenerations  of  cord,  39B 
ascending,  171,  178 

—  —  dfscending,  171,  176 

—  vitreous,  of  muscle,  53,  484 
Degenerative  neuritis  64 

—  reaction,  25,  54 

—  tendency,  inherited,  583,  679 
Deiter's  cells,  164,  307,  339 
Delay  of  sensation  in  tabes,  405 
Deltoid  mnsrle  and  centre,  29,  83,  102 
Descending  anterolateral  tract,  178 

—  degenerations,  173 
Deuteropathic  lateral  srlerosts.  472.  494 
Development  of  cord,  563 

Diabetes,  functional  di»<ea8e  from,  600 
Diagnosis,  pathologiciil,  231 


Diaphragm,  action  of,  27 

—  centre  for,  192 

—  paralysis  of,  78, 145,  477,  525 
DifFase  myelitis,  321,  336 
Diphtheria  and  cord  disease,  235 
Diphtheritic  neuritis,  110, 112,  115 
Direct  cerebellar  tract,  170,  181 

—  pyramidal  tract,  170,  172 
Dislocation  of  spine,  238 
Disseminated  myvliiis.  288,  809,  321 

—  neuritis,  65 

—  sclerosis,  232,  417 
Divers'  parnlyjiis,  387 
Dorsal  reflfX,  15 

—  region,  tumours  of,  544 

—  vertebm,  fracture  of,  243 
Dura  mater,  haematoma  of,  279 
■—  —  tnmours  of,  643 
Dynamometer,  6 
Dyssesthesia,  10 

Dyslexia,  297 
Dystrophy,  muscular,  503 


Echinococci,  543 

Elbow  extensors,  centre  for,  1 03 

—  flexors,  centre  for,  192 
Electrical  irritability,  24 

—  reaction      in     progressive     muscular 
atrophy,  479 

Electricity  in  tabes,  439 

Embolism  of  cord,  333 

Embryonal  tissue  and  syringo-rayelia,  5G4, 

665.568 

and  tumours,  547,  568 

in  nerves  in  Friedreich's  disease,  469 

persistence  of,  563 

Emphysema,  stibcutanxtus,  in    myelitis 

318 
Empyema,  [laralysis  from,  699 
Encbondroma  of  cord,  543 
Endemic  neuritis,  112,  150 
Epigastric  reflex,  16 
Epilepsy  in  pseudo- hypertrophic  paralysis, 

519 
Erb's  paralysis,  91,  163, 193 
Erosion  of  spine  by  aneurism,  262 
Eitsential  paralysis  of  children,  351 
Exccntric  pain,  218 
ExophthalmM      in      psendo-hypertropbic 

paralysis,  52i 
Exostoses,  v«rtebral,  260 
fixposnre  in  cord  diseaae,  284 
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Gemelli  moscletf.  39                                          ^H 
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Oenernl  oansation  of  cord  discsw.  234           ^H 
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—  pjralyw*  and  atixlc  p  ir»pl«'gia,  450          ^H 
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Oirdle-pain,  219,  316, 691                       ^^^H 
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^M              —  in  infantile  palsy.  375 
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^H                Fatty  dogencrntiou  of  muscle,  484 
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^H                Fibr(^4,  r(iK« deration  of,  in  cord,  S12 
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^H                Fibrillation  of  muscle.  479 
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H                Fifth  nerve,  dog^iimition  of.  In  Ub«i.  421 
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■                —  flexors  of.  31,193 
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^H                Flisnre*  in  cord.  5C2 

Granular  degeneration  of  inuK:l«»,  4S4        ^M 

H                FItt    foot,  43 

Grey  commissure,  183                                   ^^^ 

H                  Flexnrft  of  elbow.  103 
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H                  _  of  wrist.  33.  103 
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^^H 

^M                  —  short,  of  tbumh,  37 
H                    _  Rhort,  of  little  au'jfirs,  43 

Uftmatoma  of  dnra  inater,  279,  2S3    ^^^H 

^H                   —  nerve-centres  tor,  193 

Hsmato-myelia.  300                            ^^^H 

^H                   Fi>ut>mu«(-'lofl,  41.  43 

HouiAtorrbacbis,  2'JO                           ^!^| 

^1                   —  iiurvc-centres  for,  104 

Hoimorrhage  Into  cuTitiea  of  cuiJ,   99^|^H 

^B                   Fout-donni.  17 

578                                                          ^M 

^K                  _  nerve-centre  for,  210 

iuto  centrnl  eannl.  587                          ^H 

^m                   Fi)reiirm,  uinaclea  moving  tlio.  32 

—  into  oord,  276.  327.  390.  5G7                 ^M 

^M                  Fracture  of  spini'.  23S 

into  spiiml  motnbranea,  290,  687           ^H 

H                  Fractores,  sprntnueoas.  o(  lion'*,  411 

and  nieuingilis,  27^               ^H 

H                  FricdreirU'i  disease.  461 

Hnmorrbagic  myelitis.  304.  816.  321^^^^ 
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Handt  masnies  moving  tlie,  83 
nerve-centre*  for,  193 

—  in  idiopathic  mnacular  atrophy,  543 

—  in  progressive  maftcuUr  atroph;v,  478 

—  in  paendo-hypertrophic  pHralysis,  509 
Beart  action  iu  cervical  cord  disease,  224 
in  tttbes,  224 

—  disease  in  tabes,  418 
Uemiatropby  of  tongne,  409 
Hemiparaglegia,  229 
Hereditary  ataxy,  461 
Uip-jointt  mnsclea  moving  the,  38 

ner^e 'Centres  for,  93,  193 

Hydatid  disease  of  cord,  643 

of  spine,  262 

Hydromy«lia,  562 
Hydrorrbacbia  interna,  562 
Hypersemia  uf  cord,  298 
Hyperesthesia,  10 

—  ill  cord  disease,  217 
Hyperalgesia,  10 

—  in  cord  disease,  217 
Hyperpyrexia  in  cord  disease,  226 
Hxpertrophic  pachymeningitis,  283,  572 
Hypertrophy,  musonlar,  516,  528,  684 
Hysterical  parnplegis,  594 


Idio'mnscnlar  contraction,  6 
idiopathic  muscular  iitropby,  503,  521 
Iliacns  muscle,  40  193, 
Incontinence  of  urine,  225,317 

overflow,  225,  317 

refl«x,  225,  317 

Inco-ordination  ol  movement^  7,  215 

—  merhsnism  of,  4-S 
Infantile  paralysis,  351 

regrcsMon  in,  363 

Inflammation  of  cord,  299 

—  of  memhrane*    265 

—  of  nerves,  64 
Infnt'spinatus  muscle,  30 

in  pseudo-hypertrophio  palsy,  608 

Injuries  to  spine,  234 
Injury  to  nerves,  54 
Intermediate  grey  suhstnnce,  166 

—  group  of  ceild,  108 

—  process,  168 

—  septal  artery,  183 

—  septum  of  cord,  178 
Intermedio-lateral  tract,  ICS 
Internal  meningitis,  269 
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Internal  meningitif,  chronic,  279 

—  popliteal  nerve,  95 

Intercostftlf     in     progressive      mascnlar 

atrophy,  477 
Interossei  of  fuot,  45 

—  of  band,  35 
Interstitial  neuritis,  64 
Intra-meningeal  bamorrhage,  290 
Iiitm-spinal  tumours,  512 

Irrit  tbility,  electrical,  of  nerve  and  muKcle, 
94 

—  fartidic  and  voltait^  24,  54 
Irritative  degeneration  of  pyramidal  fibres, 

223 
Irritntion,  spinal,  594 


Jaw -jerk,  445 

Joints  in  infuntile  palsy,  360 

—  in  tabes,  411 

—  nutrition  of,  206 
Juvenile  muscular  atrcphy,  521 


Kak-k«,  161 

Kathode.  56 

Kidney  diseaie  in  ataxic  paraplegia,  456 

in  tabes,  416 

Knee,  extensors  of,  40, 193 

—  flexors  of,  40, 193 

—  muscles  moving  the,  40 
Knee-jerk,  16 

—  centre  for,  202,  210 

—  in  diphtheria,  433 

—  in  Friedreich's  disease,  463 

—  in  idiopathic  muscular  atrophy,  525 

—  in  leprous  neuritis,  159 

—  in  pseudo-hyper  trophic  palsy,  518 

—  in  tabes,  401 

—  latent  period  of,  19 

—  loiB  of.  221,  229,  401.  518,  525,  552 

—  return  of,  in  tabes,  416 


Laceration  of  cord,  586,  688 
Landr^'^s  paralysis,  327,  380 
Laryngeal  Griaei>,  414,  416 
Lateral  arteries  of  cord,  1S9 

—  cnlnmn,  164 

—  curvature,    symptoms     of,     268     (ne 

Lordosis) 
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^^^^1             Ijitoi-ol  bom.  IfiG 

Morvftii't  difeft««  and  lUynaad'a  dtmsi^     ' 

^^^H             —  liiititLiif^  Inyer.  170,  172,  I8S 

681                                            ^^^ 

^^^^B            —  fderoflU,  priinury,  440 

{q,  oSO                    ^^^^H 

^^^^             —  tractp. 

setiaiUULv  in.  580                 ^^^^H 

^^^H             Lnthyritm.  412 

MutioD.  disturbiiiicG  of,  4               ^^^^^H 

^^^^H            Lati««iuioi   duriii   Id  pnendo-hjrpertropliy, 

Mfitor  ovsr-action.  213                    ^^^^| 

^^^1                            523 

—                                                       ^^^B 

^^^^H              Loc,  (lueiiie  of  nerves  nf,  93 

—  points  for  arm,  31,  32                 ^^^^H 

^^^^H              Leproiifi  nenritif,  7-,  \o7 

for  log.  41.  42                          I^^^H 

^^^^1             Leptonieiiingiti*,  2G5 

—  wginrntu.  upper  and  lower,  IT'l^^^^B 

^^^^H            —                  279 

diiciitc  of.  212                          ^^^^B 

^^^^H            Lcvfttor  anguli  scupulir,  20 

—  Bjmptoin*,                                      ^^^^^H 

^^^^H             Lightning  pain*,  403 

—  ^  in  cord  diRaaae,  21S              ^^^^H 

^^^^H             Lipomn  or  ct)rd,  54^ 

in  tnben,  402                                 ^H 

^^^^B            LtpomatoiH  inuticaUr  atropliv,  503 

Movcmeur,  tw-orditmtion  of,  ?03            ^^| 

^^^H             Liuauer'*  tnct.  183,  187.  420 

—  dvfoct  of,  of  innscular  arigiu,  S        ^H 

^^^^L            Localiution  of  function  in  cunl,  191 

—  direction  of^  7                                      ^^t 

^^^^H             Lrtcouiotor  ntitxv,  3U7  (ttte  Tubes) 

—  inco-Drdii>iitinn  of,  7,  214                  ^^m 

^^^^B             Lordosti  tn  Frie<lr<'ich*i>  diseste.  4G4 

—  ipontant'nuK,  7.  4<i3                      ^^^^^H 

^^^^B            —  ill  idioptitbic  inuaruhtr  atrophy,  &2n 

Multiple  ucnntis.  64.  lUS                 ^^^^| 

^^^^1            —  in  prof?re«»ive  mascatar  abropliy.  478 

—  nfuroms,  74,  644                         ^^^^H 

^^^^^            —  in   pfciido-bypertropluc  inuBcular 

—  luinoar*  of  cnrd,  555,  667         ^^^^B 

^^^H 

of  nerre-rooU,  556               ^^^^^H 

^^^^1            Lower  liniba,  nmsclfia  of.  38. 

tAli«Sj  556                 ^^^^H 

^^^H            Luriibnr  eiilnrgvment.  localuation  in*  193 

anrle-rcHci  action.  15                     ^^^^H 

^^^^H            —  plezui,  di»eiiieB  of,  iJ3 

—  ceiitre«,  201                                  ^^^^H 

^^^^^1           —  region,  tumonrs  of,  544 

Muscle*,  action  aiid  pnralysta  of.  20        ^^M 

^^^^H            LuinbricMlra  offuut,  45 

—  antergic,  auiion  of.  7                          ^^M 

^^^H             —                   35 

—  fatty  degeneration  of.  484                ^^M 

-~  vitivous  53.  484                                    ^^M 

^^^^V 

—  in  peripheral  neariiia,  134          ^^^^| 

—  xnoring  foot,  41                            ^^^^^H 

^^H^          Bfalaen-^ffe.  36,  89.  478.  S31 

forearm,                                  ^^^^^H 

^^^^H            Mecliatiica)  apitliniuva  in  piiUy,  397 

^^^^1 

^^^^H           Median  nerre.  disenae  of,  37 

hip-ioiut,  38                          ^^^^^1 

^^^H           Membranes  of  cord,  ditieitsea  of.  265 

knee,  40                                              ^H 

^^^^H           _  ..  tumoiira  of,  543,  514.  E>53 

—  —  ihouldt-rjoint  nnd  acapolo,  27       ^H 
toea.45                                                 ^H 

^^^H           ^eiiin(|;cul   hiEDorrha^e  and  2D«iuo£:iti«. 

^^^H 

—  nutrition  of,  205                                   ^^B 

^^H           Meniti^itic  a6mik,  275.  653 

—  uulritive  cbung«i  in,  S3                       ^^| 

^^^H          UeiiiugU!«.  ipinttl,  266 

—  of  lower  limbs,  38                       ^^^^^t 

^^^^P extcrtmt,  2G6 

—                                                           ^^^^1 

^^^^ intornnU  269 

—  p^-riphrral  guiilnare  of^  8            ^^^^^H 

^M                   acute.  270 

—  redex  action.                                   ^^^^H 

^H                   cliroiUc,  279 

—  lenftory  nerves  of.  20                  ^^^^H 

^H                   Meniiigocel**,  532 

—  synergic  action  of,  7                     ^^^^^| 

^H                     McDint'O-inyoliti-^,  270,  8U 

—  theuar.  37                                                 ^^U 

^M                   —  myelocvle,  5S2 

Mnicular  nniiMth«sia  in  tahet.  -106           ^^| 

^H                   Mi^ntal  (li«trL>Nfi  in  cord  diaeiiK,  234 

—  atrophy,  chronic  s|>in:il,  41G                ^^M 

^H                     MeUmerea.  162 

facial  type,  531                         ^^^^^ 

■                   Middle  form  of  rcaetion,  26,  848 

from  orur-nse,  402                 ^^^^H 

^M                    Mixed  reaction,  20,  368 

idiopathic,  503                           ^^^^^H 

^B                   Morvan'sdiseavie,  579 

lead.  295,  474                     ^^^H 
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jUuacuIttF  atrophy  in  tabes,  417 

peroneal  type.  482, 505,  509,  625 

—  contraction,  para<lnxicitl,  21 

—  bypcrirophy,  516,  528,  684 

—  sense,  12 

—  sensibility,  11 

test  for,  13 

Musculo- cutaneoQS  nerve.  Si 

—  spiral,  81 
Myelitis,  acatf>,  299 

—  and  gout,  303,  593 

—  and  injury,  590 

—  central,  321 

—  cbroitic,  333 
annular,  338 

—  diffuse,  336 

—  disseminated,  288,309,  821 

—  focal.  321 

—  httmorrlmgic,  304,  315,  321 

—  parenchyuiatuns,  322 

—  sclerotic,  341 

—  transverse,  321 
Myolipoma  of  cord,  617,  644 
Myopathic  atrophy,  503 

—  (ace,  524 
Myosis,  spinal,  407 
Myotatic  contractions,  21 

—  irritability.  14,  199 

—  —  in  arthr  tie  atrophy,  500 
Myotonia  congenita,  536 
Myxouiata  of  cord,  644,  548 

N 

Nails  in  syringo-mvilin,  570 
Xepfaralgic  crison,  31  i 
Nerve,  anterior  crnral,  94 

—  cinamflex,  83 

—  fibres,  functions  of,  47 

—  inflamtnatton,  64 

—  injury  ami  de^'eoeration,  54 

—  lesions,  48,  62 

—  median,  87 

—  muscalo>cutuneou8,  84 

—  muBculu-spir^il,  84 

—  obturator,  94 

—  plantar,  95 

—  posterior  thoracic,  82 

—  popliteal,  95 

—  sciatic,  93 

—  superior  gluteal,  94 

—  supra-scapuliir,  83 

—  ulnar.  88 


Nerve*root«,  cervical,  CO 

—  dorsal,  80 

—  Inmbar,  93 

Nervc'btretcfaing  in  tabes,  439 
Nerves,  compression  of,  68 

—  diseases  of,  46 

—  inflammation  of,  64 

—  irritation  of,  in  caries,  244 

—  lesions  of,  48,  62 

—  of  arm.  combined  palsies  of,  89 

—  of  lower  limb,  93 

—  of  upper  l^mb,  79 

—  physiology  of,  47 

—  regeneration  of.  53 

—  feecoudary  degeneration  of,  49,  50,  51 

—  speeiiil,  diseases  or',  77 
Nervi  nervorum.  47 
Nervousneu,  694 
Neurasthenia,  601 
Neuritis,  64,  82 

—  adventitial,  65, 109 

—  after  acute  diseases,  114 

—  alcoholic,  117 

—  and  atrophic  paralysis,  380 
•—  atheromatous,  118 

—  brachial,  97 

—  cachectic,  112,  117 

—  cancerous,  67 

—  chronic,  67 

—  clussiflcation  of,  110 

—  diabetic,  116 

—  diagnoMs,  69 

—  diffuse,  65 

—  endemic,  112,  150 

—  focal  or  dist«unnated,  65 

—  in  leprosy,  72,  157 

—  in  lencocythsBiiiis,  67 

—  in  Uorvan's  diseHse,  679 

—  in  peroneal  atrophy,  532 

—  lipomatous.  65 

—  malarial,  11^  151 

—  migrans,  64,  90 

—  multiple.  64,  108 

course.  127 

complicHtions.  129 

diagnosis,  139 

pathological  anatomy,  130 

pathology,  135 

—  —  progn(»is,  144 

symptoms,  119 

treatment,  147 

—  near  bedsores,  65 

—  optic,  in  ataxic  paraplegia,  455 


^r                 ^^^^^"M 

Siva                                                                                 ^^^^^^^^^^^^^^^^^1 

^H                   Ncaritis,  optic,  in  chlorosis,  SOS 

Optic  Deuritia  in  chlorfHis,  20S  ^^^^^^^H 

^H                   multiple  nenrltis,  130,  455 

myelttif,  318                        ^^^^H 

^H                 myelitis.  318 

Overflow  incon'incnce,  225,  817                 ^^H 

^H                  tabes,  401 

Over-use,  inuRcnlar  atrophy  from,  502      ^^H 

^H                 —  pnrenckyuiAlous  64. 109 

Orgiioic  disrasea  of  oord,  1*  234               ^^H 

^H                  —  peripheral,  109 

^^^H 

^^^                  <—  prognosis  in,  69 

^^^^^1 

^^^          —  radiculHr,  97,  257 

^^^H          —                     112,  116 

Pachymeningitis,  140,  2G5,  496               ^^M 

^^^           —  senile,  117 

—  ocrviail  hypertrophic.  286,  667          ^^| 

^^B                   —  septiciDinic.  114 

—  —  syriugu'iuyelia,  677                   ^^^^^H 

^1                   —  syphilitic,  67.  113 

—                                                              ^^^^^1 

^H                   —  toxiviuic.  111 

—  exlemnl,  266                                 ^^^^H 

^H                   —  toxir. 

—  int«rnal  hiemorrbiigic.  28)         ^^^^H 

^^M                 —  trciitment,  70 

pHiu,  after  injury.  593                       ^^^^^| 

^^M                 Kuurof^lia,  development  of,  663 

—  conduction  of,  in  cord,  198          ^^^^^H 

^H                   —  structure  of,  164 

—        cord  diseases,  218                     ^^^^H 

^^1                  Nctirokoratin,  163 

tumours,  650                          ^^^^^| 

^H                   NuurouiB,  72.  544 

—                                                         ^^^^H 

^^L                 —  sm^cHitic,  72 

—  •eiiaibility  to,  10                             i^^^^^^f 

^^H           —             72 

ill  syringo  myelin.  574             ^^^^H 

^^H          —  muUipltf.  74,  544 

Piiias,  exceotric  radiatiuLr,  218          ^^^^^H 

^^^^^1          —  niyflintc,  72 

Pitlpy,  Erb's  type  o^,  303                   ^^^^H 

^^^^P          —  plfzirorm.  73 

—                   351                                ^^^^^1 

^^^^H           —  of  nt^rvu-niots,  544 

l^amdnxical  muHcular  ooniraction,  21       ^^H 

^^^^H           Neuropnthic   disjiuAilion   in  cord  diufluc, 

Punrstlipsia,  10                                              ^^M 

^^H                  234 

Piiralynis  and  |>areBis,  6                             ^^H 

^^^1           Neuro-Ubcs,  113,  141,  432 

—  acute  luceiiding,  380                               ^^^| 

^^^^H           Nucleus  ciineitlns,  181 

--  from  le«84<n^d  pressure,  887               ^^H 

^^^H            —  gTiicilis,  180 

—                                                    ^^^^H 

^^^H           —  po-«t-pyr<uiidn1,  178,  180 

—       musclcN  26                               ^^^^^^ 

^^^^H           l^utriliun,  cliHiigi's  in,  22 

Paramyotone,  atoxic.  541                    ^^^^^H 

^^^^H           —  iiiAuence  of,  on  cord,  205 

—  congeniul,  &40                             ^^^^^| 

^^^H          lliilritioiMl  diseve  of  oord.  234.  693.  601 

Paraplegia.                                         ^^^^^| 

^^^^B           —  disAuacs,  1 

—  ataxic,  458                                    ^^^^| 

^^^^H           Nutritive  otmoges  in  muioles,  63 

and  meningitis.  28!l               ^^^^^| 

^^^^H            ZI>fttiigtnus  in  nttixy,  45fi 

—  chlorotic,  298                                 ^^^^^^| 

^^^^H            —  in  Fri4*dreich'8  disease,  463 

—  ilolorow,  257                                ^^^^H 

^^^^^V            —  in  multijde  iiruriti*.  123 

—                          470                         ^^^^^1 

^^^^1            —  in  progressive  muHcuUr  atrophj',  481 

—  spastic  primtiry.  440                     ^^^^^H 

^^^^^K           —  in  siuiHtic  {winiplegiii,  445 

Parasitic  tumours  of  cord,  544           ^^^^^| 

^^^^^K           —  in  syriugu-m^elidf  577 

Pari'UchymHtous  myelitis.  322                   ^^H 

—  neuritiH,  M,  109                                      "^H 

^^^ 

Pathological  dittgnwis  in  cord  disMa^  831^^ 

Pathology  and  etiology  of  oord  rfiiwaif,      | 

^H                    Obturator  interniu,  39 

^^^J 

QCileina,  v«»o-iuotor,  553 

Pectinens  mn«r1e,40                          |^^^^^| 

Onset,  modes  of,  in  cord  discftso,  236 

Ptctornlis  mfijnr.  SO                         ^^^^^B 

Oiieralion  for  tamour,  561 

Pelliigm.  442,  4f;0                                 ^^^^| 

^^^H            OphthalmoplcgiM,  408 

PerimcningttiR,  26R                             ^^^^^H 

^^^^^1           Opponens  polUcis.  37 

Peripncliymeningtiis.  266                 ^^^^^H 

^^^H           Optic  atrophy.  408,  424 

PeriphtTitl  nrtories  of  rord,  189                 ^^^H 

^^^^P          —  —  in  atftxic  paraplegia,  465 

1^ 

—  ntjrves  lu  tabe«,  424                      ^^^^^H 
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Peronenl  type  of  atropby,  482|  505,  509. 
525.530 

—  —  combiii<-d  with  idiopathic,  534 
P«roneiu  lon^->  matele.  48 

—  brevis  mascle,  45 
Phrenic  nerve,  diwasea  of,  77 
Phtbists  and  peripheral  Dearitis,  135 
Plantar  nerve«,  dlseHBea  of,  95 
Tvfiex,  14 

Pluster-of'Piiris  jacket  in  Pott's  disease, 

25  i 
Plexiform  neuroma,  73 
Polio-myelitis  312,  351 

—  chroDic  and  Mubacnte,  342,  378 
Polyaesthertia,  9,  405 
Polyneuritis,  108 

—  Sfpticsinic,  114 

—  tubercular,  113 
Popliteal  nerves,  di^easM  of.  95 
PopliteuB  martclf,  41 
Posterior  central  artery.  188 

—  colamn,  function  of,  173 

—  cornual  artery,  1S8 

—  ground  fibres,  170 

—  intermediate  septara,  163 

—  ine<lial  ariery,  188 

—  median  volamn,  fanctiun  of,  217 
Koptum,  163 

—  nerve-roots  in  tabes,  423 

—  pyramid  of  medulla,  180 

—  radiculur  artery,  188 

—  root-fibres,  170.  186 
Bone,  163,  181 

—  sclerwid.  178,  3«J8 

—  spinal  vein,  189 

—  thoracic  nerve,  82 

—  vesicular  trnct,  169 
Postero-external  column.  163, 178,  181 
•^  median  column,  163, 170.  178 
Post  •pyramidal  nuclens,  178, 180 
Ptvsture,  adaptation  to,  202 

—  lo^B  of  sense  of,  12,  217.  40C 
Putt's  disease,  245 

Power,  measuienient  of.  6 
Pressure,  sense  of,  9 
Pressare-niyelitis,  345 
Priapism,  221 
Primary  hceroatomyelia.  390 

—  lateral  sclerosis,  440 

and  general  pHntlysU,  447 

—  —  and  hysteria,  451 
infantile.  445 

—  multiple  nenriii^  64,  111 


Primary  spastic  paraplegia,  440 

infantile,  445 

Primitive  canal  of  cord.  563 
Progressive  mu«cular  atrophy,  471 

and  tabes,  417 

Pronators. :  3 

—  nerve*centres  for,  193 
Pdendo-hypertropliic  paralysis,  5.  505 

mode  of  rising  in.  611 

Vitrieties  of,  514 

—  -neuroma,  72 

—  -paralysis,  600 

—  -tabes,  125,  141 
Psoas  muscle,  40.  193 
Ptosis  in  tabes,  408 
Pupil  in  cord  disease,  224 
Pyramidal  abreg,  172,  173 

mode  of  ending  in  cord,  175 

—  tracts  in  progria<ive  muscular  atrophy, 

488 
Pyrexia  in  cord  disease,  225 
Pyriformis  muscle,  39 


Quadratos  femoris  muscle,  89 

QuHdriceps,  40 

—  centre  for.  193 

Qualitative  changn  in  irritability,  56 

Quantitative  changes  in  irritability,  oC 


Rachialgia.  218 

Radiating  pains.  218 

Radicular  neuritis.  97.  287 

Railway  spine,  595 

Reaction  of  degeneration,  2o.  64 

in  infantile  palsy.  358 

mixed  form,  26,  348 

Rectal  crises,  413 
Rectum,  centre  for,  206 
Rectus  femoris,  40 
Bed  softening  of  cord,  301 
Reflex  action.  13.  199. 219 

cnttneouB,  14 

in  nerve  injury,  61 

muactilHr.  15 

two  kinds  of,  in  cord,  199 

—  arc,  14,  201 

—  centre.  14,  201 

—  paralysis,  599 

—  spam,  222 


■ 

^Tl^^^^^^^^^^^^tSDEX^^^^^^^^^^^^^B 

^H 

Rerifies,  deep,  16 

Senvibility,  taetll. ,  8                ^^^^^^| 

^^^1 

—  superfloial,  14 

—  —  ni*)difiL»tiuus  of,  9               ^^^^| 

^^^B 

latent  period  of,  aO 

—                               ^^^H 

^^H 

Begcnerfttion  of  tiWea  ia  eorH.  312 

~~  to  teuipemtare,  10                     ^^^^B 

^^^H 

—  of  nerve*,  62 

Sensory  conduction  in  c>ml,  VJ%           ^H 

^^H 

Reirnasive  period  in  iiifantile  pttl»y,  863 

—  syinpboms,  8                                ^^^^^M 

^^H 

RepreS' utfttion    of    movoineuts  in    ctinl. 

—   —  in  cord  disease*.  21G            ^^^^^| 

^^^H 

101 

in  nerve  k-aigns.  60              ^^^^H 

^^^1 

R^-tii-ular  fonoBtion,  Ulorul.  165 

U)>cit,  403                         ^^^^1 

^^^1 

pDUerior,  165 

Seplicmnia  in  curd  dl««a*es,  2w3    ^^^^H 

^^^H 

RtuMimatie  u«urili«,  112,  llfi 

SepticiPiuio  [Milyneuritis.  114            ^^^^H 

^^^1 

RheunrntUm  of  ilurtNl  muscles  877 

Scrmtuii  inng-nns,  29                           ^^^^^| 

^^^1 

Hhoinboidf.  ^S 

nervct  Ui,  82                             ^^^^H 

^^H 

Rigi'litj,  clasp  knife.  222.  4-13 

i^exnsl  funciioni.  centre  for.  192            ^| 

^^^H 

—  iu  cord  (lii«.ii»o*,  213 

—  powtr  iu  nutritioniil  diMnt**',  G04        ^H 

^^H 

—  in  progressive  utusciiliir  atrophj,  4S0 

iu  tabes,  40ti                                   ■ 

^^^H 

Romberg-'s  symptom,  402 

in  truuinntiu  U-siniis,  bitG               ^^ 

^^^1 

R'jot-Sbres,  oonr(«  of,  185 

Sitniile  idiopatliic    miiscalar  atropky,  23, 

^^H 

—  symptoou  in  coinpressiou,  3l8 

503, 521                                                  ^m 

^K 

—  xone,  663 

.Skin  jrloasr.  23  ^M 
—  uutriti  n  uf,  22.  206                           ^M 

^B 

w 

—  repres.'uUtiou  iu  coni,  197  ^^^^B 
Sleep  palsie*.  81                                  ^^^^^| 

^^^B 

SHoml  pl»n*.  diseaMs  of.  93,  94 

■Sofuning  of  cnrd.  23J,  301          ^^^^| 

^^^B 

Barconw,  6  W 

red.  304                                 ^^^| 

^^^K 

Sftrtoriiis  innscle.  '10 

whites  304                               ^^^H 

^^H 

ScapaUr  miuclm,  27 

^^^1 

^^^^K 

Sciatica.  93,  101 

Solfus                                                    ^^^^^1 

^^^H 

Bcintic  nvne,  di«i'ii»e  of,  93,  95 

^^^^^1 

^^^B 

8L-leroilactyla,  581 

—  iu  ctird  disease,  213                     ^^^^H 

^^H 

Solero<-i«,  annnlur,  338 

—  in  pru^rewive  moscnlar  atmphy.  4G0^^B 

^^^H 

—  focal,  341 

—  reflex,  222                                                ^M 

^^H 

—  in  olironic  iniwblar  atrophy,  488 

Hp*istic  pample^iii.  cou»cenitat,  411          ^H 

^^H 

—  initiilar,  232 

— >  —  primnry.  440                                     ^^M 

^^^H 

—  Itttenil,  -440 

Sphincter  wni,  centre  for,  208         ^^^^H 

^^^1 

Sclerotic  myelitis  341 

Spliincters  iu  uUrs.  410                    ^^^^| 

^^H 

Secondary  ataxy.  319 

—                                ^^^H 

^^^H 

—  de^enenilioii  of  «.•'»«!,  171 

i^pi  ier  cells  164,  307,  3.^9              ^^^| 

^^^H 

—   —  ascending,  171,  178 

biHda,  &81                                  ^^^H 

^^^1 

ilMceudiiig.  171.  176 

deforiuilios  in,  585                ^^^^^| 

^^^1 

of  nerve*.  47.  48 

trophic  changes  in,  585         ^^^^B 

^^^^ 

—  tabes.  401 

octult<,5»l                               ^^^H 

^^^ 

(teiuiinembrriiir'Biis,  40 

S|>ii>iil  rnliiinn.  );n>wtlM  in,  256        ^^^^^^| 

^^^^ 

SeraiteodinosuH.  40 

—  cord,  Hoa'miu        HiHi                  ^^^^^H 

^^H 

SisnulioD.  lociilixiition  of.  8 

aontoiiiy  uf,  1(>2                     ^^^^^H 

^^V 

—  rhytbmicnl  rt-curreiice,  405 

btcMxl  supply  of,  187              ^^^^^1 

^r 

Sensations,  apoiitrtiiponfi,  2iy 
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A  New  Medical  Dictionary 


A  compact,  concise  Vocabulary,  including 
all  the  Words  «nd  Phrases  used  in  tnedicioe, 
with  their  proper  Pronunciation  and  Defini- 
tions. 

BASED  ON  RECENT  MEDICAL 
LITERATURE. 


GEORGE  M.  GOULD.  A.B.,  M.D., 

O/htkaimic  Smrfrtm  U  tk*  PhilAdel^ki»  Hoi^ifi.  fimk^l 

Cku/  04Jktk*/molacff*ii  l>^Pf    Cerm^m  H^- 

/itmi,  Fkil»4*i^hU. 

It  is  not  a  mere  compiLition  from  otfi? 

dictionaries.      The   definitions  have,  been 

made  by  the  aid  of  the  most  recent  stan- 

Thuintindex""'"^^''"  "  """"  "'"'■ij.  dard  text-books  in  the  various  branches  of 

PUiu  Duk  Leather,  without  Thumb  Index,    3.35    ruedicinC.        It  tncludeS 


Small  8vo,  Half  Morocco,  as  above,  wiih 


SEVERAL  THOUSAND  NEW  WORDS  NOT  CONTAINED  IN 
ANY  SIMILAR  WORK. 

IT  CONTAINS  TABLES  of  the  ABBREVIATIONS  used  in  Medicine,  of  the 
ARTERIES,  of  the  BACILLI,  giving  the  Namir,  HaMlal,  Charactcn sties,  etc. ;  of  GAN- 
GLIA, LEUCOMAINES,  MICROCOCCI,  MUSCLES.  NERVES,  PLEXUSES. 
PTOMAINES,  with  the  Name,  F.>rinula,  ITiysiological  Action,  etc. ;  and  the  COMPARI- 
SON OF  THERMOMETERS,  of  all  the  mo!,tuwd  WEIGHTS  AND  MEASURES 
of  the  world,  of  the  MINERAL  SPRINGS  OF  THE  U.  S.,  VITAL  STATISTICS. 
etc     Much  of  the  material  thus  classified  is  not  obtainable  by  English  readers  in  any  other  work. 

OPINIONS  OP  PROMINENT  MEDICAL  PAPERS. 

*'One  pleasing  feature  of  the  book  is  that  the  reader  can  almost  invariably 
find  the  definition  under  the  word  he  looks  for,  without  being  referred  from 
one  place  to  another,  as  is  too  commonly  the  case  in  medical  dictionaries. 
The  tables  of  the  bacilli,  micrococci,  leucomalnes  and  ptomaines  are  excellent, 
and  contain  a  large  amount  of  information  in  a  limited  space.  The  anatomical 
tables  are  also  concise  and  clear.  .  .  .  We  should  unhesitatingly  recom- 
mend this  dictionary  to  our  readers,  feeling  sure  that  it  will  prove  of  much 
value  to  them.'* — AmtrUan  Journai  of  Medical  S£iencet  Sept.  i8go» 

"Asa  handy,  concise  and  accurate,  and  complete  medical  dictionary  it 
decidedly  claims  a  very  high  place  among  works  of  this  description.  In  fact^ 
taking  handtness  and  cheapness  into  account,  we  certainly  think  this  is  the 
general  practitioner's  model  dictionary,  and  wc  cordially  recommend  it  to  our 
readers.  The  definitions  are  for  the  most  part  terse  and  accurate,  mnd  the 
derivations  up  to  modern  lights.'* — British  Medicai Journal,  London^  Sept.  iSgo- 
W^  May  be  obtained  through  all  Booksellers.     Sample  pages  free. 
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CTOH.  The  Fonctions  and  Disorders  of  the  Reproductive  Organs  in  Childhood. 
Youth.  Adult  Age  and  Advanced  Life,  considered  in  their  PnysiologicaU  Social 
and  Moral  Relations.     By  Wm.  Acton,  m.u..  m.k.c.S.    yih  Ediuon.     Cloth.  $2.00 

ZTK£K.  Animal  Alkaloids,  the  PtomameSi  Leucomainea  and  Extractives  in 
their  Paiholoj^ical  Relations.  By  William  Aitken.  m.d.,  p.r.s..  Prof  of  Path, 
in  the  Army  Medical  School,  Netley,  England.    2d  Ed.   Enlarged.    Cloth,  $1.25 

LLEX.   HARLAN.   HARTE.  VAN   HARLINGEN.     Local  Therapeutics. 

A  Handbook  of  Local  Therapeutics,  bein^  a  practical  debcription  of  all  those 
ajrents  used  in  the  local  treatment  of  disease,  such  as  Ointments.  Plasters, 
Powders,  Lotions,  Inhalations,  Suppositories,  Bougies.  Tampons,  etc..  and  the 
proper  methods  of  prcp^mng  and  applying  them.  By  Harkison  Allen,  m.d.. 
Emeritus  Professor  of  Physiology  in  the  L'niversity  of  Penna. ;  Larvngologist  to 
Cbc  Rush  Hospital  for  Consumption ;  late  Surgeon  to  the  Philadelphia  and  St. 
Joseph's  Hospitals.  Ceorue  C.  Haklan,  m.d.,  late  Professor  of  Diseases  of  the 
Eye  in  the  Philadelphia  Polyclinic  and  College  for  Graduates  in  Medicine; 
Surgeon  to  the  Wills  Eye  Hospital,  and  Eye  and  Ear  Department  of  the  Penn- 
sylvania Hospital.  Richard  H.  Harte.  m.d..  Demonstrator  of  Osteology, 
University  of  Pennsylvania;  Assistant  Surgeon,  Universily  Hospital,  and  Arthur 
Van  Harlingen.  m.i>..  Professor  of  Diseases  of  the  Skin  In  the  Philadelphia 
Polyclinic  and  College  for  Graduates  in  Medicine;  late  Chntcal  Lecturer  on 
Dermatology  in  Jefferson  Medical  College ;  Dermatologist  to  the  Howard  Hos- 
pital. In  One  Handsome  Compact  Volume.     Naarty  Ready. 

IiLRN.    Commercial  Organic  Analysis.    A  Treatise  on  the  Modes  of  Assaying 
the  Various  Organic  Chemicals  and  Products  employed  in  the  Arts.  Manufactures. 
Medicine,  etc.,  with  Concise  Methods  for  the  Detection  of  Impurities,  Adultera- 
tions, etc.    Second  Edition.    Revised  and  Enlarged.    By  Alfred  Allen,  f.c.s. 
VoL  I.  Alcohols,  Ethers,  Vegetable  Acids.  Starch,  etc.  Out  of  Print. 

Vol.  11.  Fixed  Oils  and   Fats.  Hydrocarbons  and  Mineral  Oils,  Phenols' and 
their  Derivatives,  Coloring  Matters,  etc.  ^**^ E/  ^'"'• 

VoL  IIL— Part  L    Acid   Derivatives  of  Phenols.  Aromatic   Acids,  Tannins, 
Dyes,  and  Coloring  Matters.     8vo.  Cloth,  54.50 

IXDERSON.  A  Treatise  on  Skin  Diseases.  With  special  reference  to  Diagnosis 
and  Treatment,  and  including  an  Analysis  of  11,000  consecutive  cases.  By  T. 
McCall  Anuer.soNj  .m.d.,  Professor  of  Clinical  Medicine,  Universily  of  Glasgow. 
With  several  Full-page  Plates,  two  of  which  are  Colored  Lithographs,  and  nu- 
merous Wood  Engravings.     Octavo.     650  pages.       Cloth,  $^y>\  Leatlier,  $5.50 

JtCHIVES  OF  SURGERY.    Edited  by  Jonathan  Hutchinson,  f.r.s.    Colored 

J       Illustrations.     Published  Quarterly.  75  cents  a  number.    Per  Vol.   53.00 

iRLT.  Diseases  of  the  Eye.  Clinical  Studies  on  Diseases  of  the  Eye.  Including  the 
F  Conjunctiva,  Cornea  and  Sclerotic,  Iris  and  Ciliary  Body.  By  Dr.  Ferd.  Ritter 
I  VON  Arlt,  Universily  of  Vienna.  Authorized  Translation  by  Lyman  Ware, 
I  M.D.,  Surgeon  to  the  Illinois  Charitable  Eye  and  Ear  Infirmary,  Chicago. 
•     Illustrated.    8vo.  Cloth,  $2.50 

LRMATAGE.  The  Veterinarian's  Pocket  Remembrancer:  being  Concise 
Directions  for  the  Treatment  of  UrgenI  or  Rare  Cases,  embracing  Semciology, 
Diagnosis,  Prognosis,  Surgery*.  Therapeutics.  Toxicology,  Detection  of  Poisons 
by  their  appropriate  tests,  Hygiene,  etc.  By  George  Armatage,  m.r.c.v.s. 
Second  Edition.     32mo.  Boards,  51.25 

6 


A 


6 


A  BLAKISTOH.  SON  &-  CO:S 


BALLOU.  Veterinary  Anatomy  and  Physiology.  By  Wm.  R.  Ballou.  m-d., 
l^of.  of  Equine  Anatomy,  New  York  College  of  Veterinary  Surgeons,  Fhysidin 
to  Bellcvue  Dispensary,  and  Lecturer  on  Gcnito-Urinary  Surgery.  New  York 
Polyclinic,  etc.  With  29  Graphic  illustrations,  i^mo.  i\'o.  rJ  t  Quix-Comptttji 
Sffits,  f  Cloth,  jti.oo.     Interleaved,  for  the  addition  of  Notes,  ^'-^S 

BAR.  Antiseptic  Midwifery,  The  Principles  of  Antiseptic  Methods  Applied  lo 
Obstetric  Practice.  Ily  Dr.  Paul  Bar,  Obstetrician  to,  fonncrly  Interne  in.  tbe 
Maternity  Hospital,  Paris.  Authorized  Translation  by  HE^^ly  D.  Frt,  m.d.. 
with  an  Appendix  by  the  author.     Octavo.  Cloth,  5175 

BARRETT.  Dental  Surgery  for  General  Practitioners  and  Students  of  Medicine 
and  Dentistry.  Extraction  of  Teeth,  etc.  By  A.  \V.  Barrett,  m.o.  Second 
Edition.     Illustrated      Practical  St-rifs.     [Si^e  page /g,'\  OoHh,  f  r.3> 

BARTLET.  Medical  Chemistry.  Second  Edition.  A  Textbook  for  Medical  and 
Pharmaceutical  Students.  By  E.  H.  Bartley,  11. d..  Professor  of  Chemistry  and 
Toxicology  at  the  Long  Island  College  Hospital;  President  of  the  American 
Society  of  Public  Analysts ;  Chief  Chemist,  Board  of  Health,  of  Brooklyn.  N.Y. 
Revised  and  enlarged.  With  62  Illustradons.  Glossary  and  Complete  Indc*. 
423  pages.     i2mo.  Cloth,  $2.ya 

BEALE.  On  Slight  Ailments;  their  Nature  and  TreatmenL  By  LionrlS.  Beai^ 
M.D..  F.R.S..  Professor  of  Practice.  King's  Medical  College,  London.  Second 
Edition.     Enlarged  and  lllusliated.     8vo.  Cloth,  $1.25 

Urinary  and  Renal  Diseases  and  Calculous  Disorders.     Hints  on  Diagnosis 
■  and  Treatment.     Uenii-8vo.     356paycs.  Cloth,  $1.75 

I         The  Use  of  the  Microscope  in  Practical  Medicine.    For  Students  and 
I  Practitioners,  with  full  directions  for  examining  the  various  secretions,  etc, 

I  in   the  Microscope.     Fourth  Edition.     $00  Illustrations.     8vo.     Cloth.  #7.50 

I  How  to  Work  with  the  Microscope.     A  Complete  Manual  of  Microscopical 

I  Manipulation,   containing   a   full   description   of  many   new    processes    of 

I  investigation,   with    directions    for    examining  objects  under  the    highest 

i  powers,  and   for  taking  photographs  of  microscopic  objects.     F  ifth  Edition, 

I  Containing  over  400  Illustrations,  many  of  them  colored.     8vo,     Cloth,  $7.50 

"  One  Hundred  Urinary  Deposits,  on  eight  sheets,  for  the  Hospital.  Labora- 

ior>'.  or  Surger)'.     New  Edition.     4to.  Paper.  |L2.oo 

B£ASL£Y*6  Book  of  Prescriptions.  Containing  over  3100  Prescriptions,  collected 
from  the  Practice  of  the  most  Eminent  Physicians  and  Surgeons — English. 
French  and  American ;  a  Compendious  History  of  the  Materia  Medica,  Lists  of 
the  Doses  of  all  Officinal  and  Established  Preparations,  and  an  Index  of  DiseAses 
and  their  Remedies.     By  Henry  Beasley,    Seventh  Edition.  Cloth,  12,25 

I  Druggists'  General  Receipt  Book.     Comprising  a  copious  Veterinary  Formu- 

I  l^O".  Kccipcs  in   Patent  and  Proprietan'  Medicines,  Druggists'  Nostrums, 

I  etc.;   Perfumery  and  Cosmetics;  Beverages.   Dietetic  Articles  and  Condi- 

I  ments;  Trade  Chemicals.  Scientific  Processes,  and  an  Appendix  of  Useful 

I  Tables.     Ninth  Edition.     Revised.  Cloth,  52.25 

I  Pocket  Formulary  and  Synopsis  of  the  British  and  Foreign  Pbarmacopceias. 

I  Comprising  Standard  and  Approved  Formula;  for  the   Preparations   and 

I  Compounds  Employed  in  Medical  Practice.    Eleventh  Edition.    Cloth.  $2.25 

BIDDLE'S  Materia  Medica  and  Therapeutics.  Eleventh  Edition.  For  tlie  Use  of 
Students  and  Physicians.  By  Prof.  John  U.  Bn>iJLE,  m.d.,  Professor  of  Materia 
Medica  in  Jefferson  Medical  College,  Philadelphia.  The  Eleventh  Edition,  thor- 
oughly revised,  and  in  many  parts  rewritten,  by  his  son,  Clement  Biudle,  m.d.. 
Assistant  Surgeon,  U.  S.  Navy,  and  Henry  Morris,  m.d.,  Fellow  of  the  College 
of  Physicians,  of  Philadelphia,  etc.  Cloth,  JI4-25;  Sheep.  I5.00 

BIGELOW.  Plain  Talks  on  Medical  Electricity  and  Batteries,  with  a  Thera- 
peutic Index  and  a  Glossary.  Prepared  for  Practitioners  and  Students  of  Medi- 
cine. By  Horatio  R.  Bigelow.  m.u..  Fellow  of  the  Bntish  Gynaecological 
Society;  of  the  American  Electro-Therapeutic  Association;  Member  American 
Medical  Association,  etc.    43  Illus.,  and  a  Glossary.    2d  Ed.    ismo.     Cloth,  f  1.00 

BLACK.  Micro-Orgamsms.  The  Formation  of  Poisons.  A  Biological  study  of 
the  Germ  Theorj'  of  Disease.     By  G.  V.  Bi-ACK,  .m.d.,  d.d.S.  Cloth,  $1.50 


BLACKBURN.  Antopsies.  A  Manual  of  Autopsies,  Designed  for  the  use  of  Hos- 
pitals for  ihc  In^unc  and  oilier  Public  Inslilulions.  Hy  1.  W.  ULACKHrKN.  m.d.. 
PatholoKist  to  theGovernincnt  Hospital  for  ihe  Insane.  Washington.  U.  C.  Willi 
ten  Full-pa^e  Hates  and  four  other  Illustrations,     ismo.  Cloth,  $r.2S 

BLAIR,  Potable  Waters.  The  Organic  Analysis  of.  Ry  J.  A.  Hu\iR.  y.  lu, 
r.  M..  i>.  sc.  F.din..  etc.     i2nio.  Cloth,  $1.00 

BLODGETT'S  Dental  Pathology.  By  Albert  N.  Blodgett,  m.d..  Uite  Prof,  of 
r.itholoijy  and  Therapeutics.  Iloston  Dental  Coll.    33  Illus.    limo.    Cloth,  $1.75 

BLOXAH.  Chemistry.  loorganio  and  Organic.  With  Experiments.  Uy 
Charles  L.  Bloxam.  Edited  by  J.  M.  Thompson.  Professor  of  Chemistry  in 
Kinji's  College,  London,  and  A,  G.  Bloxam,  Uem.  of  Chem.,  Royal  Agricultural 
College,  Cirencester.  Seventh  Edition.  Revised  and  Enlarged.  With  281 
En;:^ravings.     8vo.  Cloth,  J4.50;  Leather,  55.50 

BOWLBY.    Injuries  and  BiBeases  of  the  Nerves,  and  their  surgical  treatment. 
Uy  AsiHONY  A.  linwi.BY,  P.R.r.s.,  Dcm.  of  Practical  Surgery  at  St.  Bartholo- 
mew's Hospiial.    llhis.  by  4  Colored  an<l  20  Full-page  Plates.    8vo.    Cloth,  54.50 
Snr^cal  Patholo^  and  Morbid  Anatomy.     135  Illusiraiions.  Cloth,  52.00 

BOWMAN.  Practical  Chemistry,  including  analysis,  with  about  too  Illustrations. 
By  Prof.  John  E.  Bowman.  Eighth  English  Edition.  Revised  by  Prof.  Bloxam, 
Professor  of  Chemistry,  King's  College,  London.  Cloth,  52.00 

BRUBAKER.  Physiology.  A  Compend  of  Physiology,  specially  adapted  for  the 
use  of  Students  and  Physicians.  By  A.  P.  IJkubakeh,  m.d.,  Demonstrator  of 
Physiology  at  Jefferson  Medical  College,  Prof,  of  Physiology,  Pcnn'a  College  of 
Dental  Surgery,  Philadelphia.  Sixlh  Edition.  Revised,  Enlarged  and  Illus- 
trated.   No.  4,  T Quiz- Compend  Strie\f    i2mo.    Cloth.  51.00;  Interleaved.  %\.i% 

BTTCKNILL  AND  TTTKE'S  Manual  of  Psychological  Medicine:  coniainin 
ihe    Lunacy   Laws,  the   Nosology,  .4lltiology,  SLitistics,  Description,  Diitgnosis, 
Pathology  (including  morbid  Histology)  and  Treatment  of  Insanity.     By  John 
Charles  Bucknill.  m.d.,  f.k.s.,  and  Daniel  Hack  Tuke.  m.d..  F.R.r.r. 
Fourth  Edition.    Numerous  illustrations.     8vo.  Cloth,  58.00 

BITLRLET.    The  Skin  in  Health  and  Disease.    By  L.  Duncan  Bulklev,  m.d.. 

Attending  Physician  at  the  New  York  Hospital.     Illustrated.  Cloth,  .50 

BTTXTON.    On  Anssthetios.    A  Manual.    By  Dudley  Wilmot  Buxton,  m.rx.s., 

M.Kc.p..  Ass't  to  Prof,  of  Med.,  and  Administrator  of  Aniesthetics.  University 
College  Hospital.  London.     Prt%cticai Series.     \See page  tg^  Cloth.  51.25 

BURNET.  Foods  and  Dietaries.  A  Manual  of  Clinical  Dietetics.  By  R.  W. 
Bi'RNET,  M.D..  M.RC.P..  Physician  to  the  Great  Northern  Central  Hospital. 
General  Contenis — Diet  in  Derangements  of  the  Digestive,  Nervous  and  Res- 
pirator)' Organs;  in  Gout.  Rheumatism.  Anaemia,  Fevers,  Obesiiy.  etc.;  in  Dis- 
eases of  Children,  Alcoholism,  etc.  With  Appendix  on  Predigested  Foods  and 
Invalid  Cookery.  Full  directions  as  to  hours  of  Liking  nourishment,  quantity, 
etc..  arc  given.     l3mo.  Cloth,  51.75 

BITRNETT.    Hearing*  and  How  to  Keep  It    By  Chas.  H.  Burnett,  m.d..  Prof. 

of  Diseases  of  the  Far  ;ii  the  Philadelphia  Polyclinic.     Illustrated.         Cloth,  .50 

BTPORD.  Diseases  of  Women.  The  Practice  of  Medicine  and  Surgery-,  as 
applied  to  the  Diseases  and  Accidents  Incident  to  Women.     By  W.  H.  Byford. 

I  A.M.,  M.D.,  Professor  of  Gyn.-ecology  in  Rush  Medical  College  and  of  Obstetrics 
in  the  Woman's  Medical  College;  Surgeon  to  the  Woman's  Hospital ;  Ex-Presi- 
dent American  Gynajcological  Society,  etc.,  and  Henrv  T.  Byfokd,  .m.d..  Sur- 
geon to  the  Woman's  Hospital  of  Chicago;  Gynajcologist  to  St.  Luke's  Hos- 
pital ;  President  Chicago  Gynecological  Society,  etc.  Fourth  Edition.  Revised, 
Rewritten  and  Enlarged.  With  306  Illustrations,  over  100  of  which  are  original. 
Octavo.     8-12  pages.  Cloth,  55.00;  Leather,  56.00 

On  the  Utertis.     Chronic  Inflammation  and  Displacement.  Cloth,  51.25 

CAIRD  and  CATHCART.  Surgical  Handbook  for  the  use  of  Practitioners  and 
Students.  By  F.  Mitchell  Laird,  m.h..  p.r.c.s.,  and  C.  Walker  Cathcart, 
M.B.,  F.H.C.S.,  Ass't  Surgeons  Royal  Infirmary.  With  over  200  Illustrations. 
32mo.    400  pages.     Pocket  size.  Leather  covers,  52.50 
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CAMERON.    Oils  and  Varnisheg.     A  Practical  Handbook,  by  James 

Fi.c.     With  niusttalions,  FomiuUe,  Tables,  etc.     i2ino.  Cloth.  $}.$a 

Soap  and  Candles.     A  New  Handbook    for  Manufacturers.  Chemists.  Aai 

lysts,  etc.     Compiled  from  ali  reliable  and  recent  sources.    54  IlJuilraboat 

i?mo.  Clotii.  5^-2, 

CARPENTER.    The  Microscope  and  Its  Revelations.    By  W.  B.  Carpewtu. 

M.D.,  F.R.s.     Seventh  Edition.     By  Rev.  Dk.  Dalli.nger,  f.  r.  S.      Revisedaad 

Enlarged,  with  800  Illustrations  and  many  Lithographs.     Octavo,     iloo  Pagn. 

Cloth.  56.50;   Sheep,  ^j.ja 

CAZEAVX  and  TARNIER'S  Midwifery.  With  Appendix,  by  Monde.  Eighth 
Revised  and  Enlarged  Edition.  With  Colored  Plates  and  numerous  othe 
Illustrations.  The  Tlieory  and  Practice  of  Obstetrics,  including  the  Diseases 
■of  Pregnancy  and  Parturition.  Obstetrical  Operations,  etc.  By  V.  Cazeaix 
Member  of  the  Imperial  Academy  of  Medicine.  Adjunct  Professor  in  the  Facultv 
of  Medicine  in  Pans.  Remodeled  and  rearranged,  with  revisions  and  addiboiu 
by  .S.  Tarnif.h.  m.I).,  Professor  of  Obstetrics  and  Diseases  of  Women  and 
Children  in  the  Faculty  of  Medicine  of  Paris.  Eighth  American,  from  the 
Eighth  French  and  First  Italian  Edition.  Edited  and  Enlarged  by  Robert 
J.  Hess,  m.d..  Physician  lo  the  Northern  Dispensary.  Phila.,  etc..  with  an  Ap- 
pendix by  Paul  F.  Mund^.  m.d.,  Professor  of  Gynaecology  at  the  New  York 
Polyclinic,  and  at  Dartmouth  College;  Vice-President  American  Gynaecological 
Society,  etc.  Illustrated  by  Chromo-Lithogniphs,  Lithographs,  an<i  other  Full- 
page  Plates,  seven  of  which  are  beautifully  colored,  and  numerous  Wood  En- 
i;i.ivinKs.     Studettis   Edition,    One  Vol..  8vo.     Cloth,  $5.00;  Full  Leather,  ^.00 

CHARTERIS.  Practice  of  Medicine.  The  Student*s  Guide.  By  M.  Charteris. 
M.H.,  Professor  of  Therapeutics  and  Materia  Mcdica.  (jlasgow  University,  etc. 
Sixih  Edition,  with  Therapeutical  Index  and  many  Illustrations.         Cloth,  J3.00 

CLEVEIAKD'S  Pocket  Dictionary.  A  Pronouncing  Medical  Lexicon,  containing 
correct  Pronunciation  and  Definition  of  terms  used  in  medicine  and  the  col- 
lateral sciences*  abbreviations  used  in  prescriptions,  list  of  poisons,  their  anti- 
dotes, etc.  By  C.  H.  Cleveland,  m.d.  Thirty-third  Edition.  Very  small 
pocket  size.  Cloth.  .75;  Tucks  with  Pocket,  f  i.oo 

COHEN.  The  Throat  and  Voice.  By  J.Sohs-Cohen,  m.d.  lUus.  i2mo.    Cloth,.5o 

COLUE.  On  Fevers.  A  Practical  Treatise  on  Fevere.  Their  History,  Etiology. 
Diagnosis,  Prognosis  and  Treatment,  By  Alexander  Collie,  m.d.,  m.r.c.p. 
Lond.     With  Colored  Plates.    Practical  Series.     Sec  Pige  ig.  Cloth,  I1.50 

COOPER  AND  EDWARDS.  Diseases  of  the  Rectom  and  Anns.  By  Alfred 
Cooper,  f.r.c.s..  Senior  Surgeon  to  St.  .Mark's  Hospital  for  Fistula,  and  F 
Swinford  Edwards,  f.r.c.s..  Surgeon  to  the  West  London  and  St.  Peter's 
Hospitals  and  Senior  Assistant  Surgeon  lo  St.  Mark's  Hospital.  Second  Edition. 
Illustrated  and  much  Enlarged.     Svo.  In  Preis 

CROCKER.  Diseases  of  the  Skin.  Their  Description,  Pathology.  Diagnosis  and 
Treatment.  By  H.  hLvdcliffe  Crocker,  m.d..  Physician  to  the  Dept.  of  Skin 
Dis.  University  College  Hospital,  London.     With  Illustrations.  Second  Edition. 

Enlarged.     In  Press. 

CULLIN6W0RTH.    A  Manaal  of  Nnrsing,  Medical  and  Snrgic&L    By  Charles 

J.  CtLLiNGWouTH,    M.D.,    Physician  to  St.  Thomas'  Hospiul.  London.     Third 

Revised  Edition.     With  iS  Illustrations.     i2mo.  Cloth,  .75 

A  Manual  for  Monthly  Nurses.    Tliird  Edition.    32mo.  Cloth.  .$0 

DAYIS,     Biology.     An    Elementary   Treatise.     By   J.   R.   Ainsworth    Davis,  oJ 

University  College,  Aberystwyth,  Wales.    *I*horoughly  Illustrated,    ismo.      I4.00 

DAVIS.  A  Manaal  of  Obstetrics.  Being  a  complete  manual  for  Physicians  and 
Students.  By  Edward  P.  Davis,  m.d..  Demonstrator  of  Obstetrics,  Jefferson 
Medical  College;  Physician  to  the  Philadelphia  Hospital;  Editor  American 
Journal  Medical  Sciences ;  etc.  With  1 1  Colored  and  other  Lithograph  Plates 
and  128  other  Illustrations.      i2mo.  Cloth.  $3.00 

Clinical  Obstetrical  Chart.  Designed  by  Ed.  P.  Davis,  m.d.,  and  J.  P.  Crozer 

Griffith,  m.d.  Sample  copies  free.    Put  up  in  loose  packages  of  50,  .50 

Price  to  Hospitals,  500  copies,  J4.00;   1000  copies.  ^7.50.     With  name  of 

1  Hospital  printca  on,  50  cents  extra. 


AfEDICAL  AND  SCIENTIFIC  PUBLICATIONS, 


DAT.  On  Headaches.  The  Nature,  Causes  and  Treaiment  of  Headaches.  By 
Wm.  H.  Da  v.  m.d.     Fourth  Edition.    Illustrated.    8vo.    Paper.  .75;  Cloth.  511.25 

DOMVILLE.  Manual  for  Nurses  and  others  eugaged  in  attending  to  the  sick.  Djr 
Ed.  j.  Uo.MviLLE,  M.D.  7lh  Edition.  Revised.  With  Recipes  for  Sick-room 
Cookery,  etc.     i2mo.  Cloih.  ,75 

DUCKWORTH.    On  Gout     Illustrated.     A  treatise   on  Gout.     By  Sm  Dycb 

Ul'ckwurth,  M.D.  (Edin.),  i-.K.c.i'.,  Physician  to.  and  Lecturer  on  Clinical 
Medicine  at,  St.  Ilartholomew's  Hospital,  London,  With  Chromo-liihographs 
and  Engravinyb.     OcUvo.  Cloth,  $7.00 

DULLES.  What  to  Do  First,  In  Accidents  and  Poisoning.  By  C.  W.  DuiXES.  M.D. 
Eourth  Edition,  Enlarged,  with  new  Illuslrations.  Cloth.  51.00 

£DIS.  Sterility  in  Women.  By  A.  W.  Edis.  m.d.,  f.r.c.p.,  late  President  British 
Gyn«ecological  Society;  Senior  Physician,  Chelsea  Hospital  for  Women;  Physician 
to  British  Lying-in  Hospital,  etc.  '  Illustrated.     8vo.  Cloth,  $1.75 

FAOG£.    The  Principles  and  Practice  of  Medicine.    By  C.  Hii-ton  Fagge,  m.d., 
F.H.C.P.,  K.K.M.C.S.,  Examiner  in  Medicine,  University  of  London;  Physician  to. 
and  Lecturer  on  Pathology  in,  Guy's  Hospital ;  Senior  Physician  to  Evelina  Hos- 
^-  pital  for  Sick  Children,  etc.     Arranged  for  the  press  by  Philip  H.  1*ve-Smith, 

|K  M.D.,  Lect.  on  Medicine  in  Guy's  Hospital.  Incmdtng  a  section  on  Cutaneous 
^B  Affections,  by  the  Editor;  Chapter  on  Cardiac  Diseases,  by  Samuel  WiLKBS.  M.D.. 
^1  P.R.S., and  Complete  Indexes  Dy  Robert  Edmund  Carrington'.  2  vols.  Royal 
^P         8vo.  Cloth,  ^S.oo;    Leather,  f  10.00 ;     Half  Russia,  $12.00 

FEnWXCK.  Student's  Guide  to  Physical  Diagnosis.  By  Saml.  Kf-nwick,  m.d., 
W.R.C.P..  Physician  to  the  London  Hospital.  -Seventh  Edition.  117  Illustrations. 
l2mo.  Cloth.  52.25 

FIELD.    Evaouant  Medication — Cathartics  and  Emetics.    By  Hbnry  M.  Field. 

M.D..  Professor  of  Therapeiilics,  Uarlmoutli  Medical  College,  Corporate  Mem- 
ber Gyniccologicai  Society  of  Boston,  etc.     i2mo.     288  pp.  Cloth,  51,75 

FILLEBROWN.    A  Text-Book  of  Operative  Dentistry.    Written  by  invitation 

■  of  the  National  Association  of  Dental  Faculties.  By  Thomas  Fillebrown.  m.d., 
O.M.D.,  Professor  of  Operative  Dentistry  in  the  Dental  School  of  Harvard  Uni- 
versity ;  Member  of  the  American  Dental  Assoc,  etc.    lUus.    8vo.     Clo.,  53.50 

FLAQG.  Plastics  and  Plastic  Fillings,  as  pertaining  to  the  tilling  of  all  Cavities 
of  Decay  in  Teeth  beluw  medium  in  structure,  and  to  difficult  and  inaccessible 
cavHies  m  teeth  of  all  grades  of  structure.  By  J.  Foster  I'lagg,  d.D.s..  Professor 
of  Dental  Pathology  in  Philadelphia  Dental  College.  Fourth  Revised  Edition. 
With  many  Illustrations.     8vo.  Cloth,  S*|.oo 

FLOWER'S  Diagrams  of  the  Nerves  of  the  Human  Body.  Exhibiting  their 
Origin,  Divisions  and  Connections,  with  their  Distribution  to  the  various  Regions 
of  the  Cutaneous  Surface  and  to  all  the  Muscles.  By  William  H.  Flower, 
r.R.c.s..  F.R.s,,  Hunicrian  Professor  of  Comparative  Anatomy,  and  Conservator 
of  the  Museum  of  the  Royal  College  of  Surgeons.  Third  Edition,  thoroughly 
revised.     With  six  Large  Folio  Maps  or  Diagrams.    410.  Cloth.  53.50 

FLUCKIOER.  The  Cinchona  Barks  Pharmacognostically  Considered.  By 
Prufessnr  Frii:dkicu  FlQckiger,  of  Strasburg.  Translated  by  Frederick  B. 
Power,  ph.d.    With  8  Lithographic  Plates.     Royal  octavo.  Cloth.  I1.50 

FOWLER'S  Dictionary  of  Practical  Medicine.  By  Various  Writers.  An  Ency- 
clopedia uf  Medicine.  Edited  by  JAMt-s  Ki.sgston  Fowler,  m.a.,  m.d..  f.r.c.p.. 
Senior  Asst,  Physician  to,  and  Lecturer  on  Pathological  Anatomy  at,  the  Mid- 

I  dlcscx  Hospital  and  the  Hospital  for  Consuniption  and  Diseases  of  the  Chest, 
Bromplon,  London.     8vo.  Cloth,  55.00;  Half  Morocco,  56.00 

FOX.  Water,  Air  and  Food.  Sanitary  Examinations  of  Water,  Air  and  Food. 
By  CoRNELivs  B.  Fox.  m.d.    no  Engravings,    2d  Ed.,  Revised.       Qoth,  54.00 
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FOX   AUD   GOULD.     Compend  on  DiseueA  of  the  Eye   and   Befraetum. 

including  '1  rcatmenl  and  Surgcr>*.  by  L.  Wkhster  Fox,  m.d..  Chief  Cliiuci. 
Assistant,  Ophthalmological  ncpartmenl,  Jefferson  Medical  College  Hospuil: 
Ophthalmic  Surgeon,  Geniiamown  Hospital.  Philadelphia ;  late  Clinical  Assistut 
at  Moortields,  London.  England,  etc.,  and  Geo.  M.  Gould.  M.D.  Second  EdmwL 
Enlarged,  yt  Illustrations  and  39  Formulae.  BfingNo.S,  f  Qats-Ccmpeudt 
Smt-s.  Cloth.  Si. 00.      Interleaved  for  the  addition  of  notes,  I1.35 

FRAKKLAJS'D'S  Water  AnalysU.  For  Sanitary  Purposes,  with  Hints  for  the  In- 
terpretation of  Results.     By  E.  Frankland.  m.d.,  P.R.S.     Ulusrrated.     isma 

Cloth,  $1,00 

PULLEKTOSf.    Obstetrical  Nursing.    A   Handbook    for  Nurses.  Studenu  and 

Mothers.     Uv  Anna   M.  Fvllerton.  m.d.,  Demonstrator  of  Obstetrics  in  the 

Woman's   Aledtcal   College;    Physician   in   charge   of.    and    Obstetrician   tnd 

Gynaecologist   to,  the  Woman's   Hospital,   Philadelphia,  etc.     34    llUistrftiions. 

Second  Edition.     Revised  and  Enlarged.     i2mo.  Cloth,  51.15 

KuTfling'  in  Abdominal  Surgery  and  Diseases  of  Women.    Comprising  the 

I  Regular  Course  nf  Inslniciion  at  the   Training   School   of  the   Woman'* 

Hospital,  Philadelphia.     70  Illustrations.     i2mo.  Cloth,  |i.jo 

OALABIN'S  Midwifeiy.  A  Manual  for  Students  and  Practitioners.  By  A.  Lewis 
GaI-ABIN'.  m.d..  F.R.aP.,  Professor  of  Midwifery  at,  and  Obstetric  Physician  to, 
Guy*5  Hospital,  London.     227  Illustrations.  Cloth,  j;3.oo;  I-cathcr.  53.50 

OARDNEH.    The  Brewer,  Distiller  and  Wine  Manufacturer.    A  Handbook  fn 

all   Interested  in  the  Manufacture  and  Trade  of  Alcohol  and  lis  Compounds. 

Edited  by  John  Gakdnek,  kc.s.     Illustrated.  Cloto,  51.75 

Bleaching,  Dyeing,  and  Calico  Printing.  With  Formulas.    Illustrated.     51.75 

'  Acetic  Acid,  Vinegar,  Ammonia  and  Alum.     Illustrated.  Cloth.  51.75 

O&RROD.  On  Rheumatism.  A  Treatise  on  Rheumatism  and  Rheumatic  Arthntis. 
By  Archibald  Edward  Garrod.  m.a.  Oxon..  m.d.,  m.R.cs.  Eng.,  Asst.  Phy- 
sician. West  London  Hospital.     Illustrated.    Octavo.  Cloth.  5600 

OILLIAM *S  Pathology.  The  Essentials  of  Pathology ;  a  Handbook  for  Students. 
Hy  D,  Ton  Giu.iam.  m.d.,  Professor  of  Physiology,  Starlmg  Medical  College, 
Columbus,  O.    With  47  Illustrations.    i2mo.  Cloth,  52jOO 

OOODHART  and  STARR'S  Diseases  of  Children.  The  Student's  Guide  to  the 
Diseases  of  Children.  By  J.  F.  Goodhakt,  m.d..  f.r.c.p..  Physician  to  EvelinA 
Hospital  for  Children  and  to  Guy's  Hospital.  Second  American  from  the  Third 
Engli!>h  Edition.  Rearranged  and  Edited,  unth  notes  and  additions,  by  Loil^ 
Starr,  m.d.,  Clinical  Professor  of  Diseases  of  Children  in  the  University  of 
Pennsylvania  ;  Physician  to  the  Children's  Hospital.  With  many  new  prescrip- 
tions. Cloth,  53.00;  Leather,  53.50 

OOROAS'S  Dental  Medicine.  A  Manual  of  Materia  Medica  and  Therapeutics. 
By  Ferdinand  J.  S.  Gorgas.  m.d..  d.d.s..  Professor  of  the  Principles  of  Dental 
Science,  Dental  Surgery  and  Dental  Mechanism  in  the  Dental  Dep.  of  the  Univ. 
of  Maryland.     4lh  Edition.     Revised  and  Enlarged.    8vo.  Cloth,  53.50 

GOULD'S  New  Medical  Dictionary.  Including  nil  the  Words  and  Phrases  used 
in  .Medicine,  with  their  proper  Pronunciation  and  Definitions,  based  on  Recent 
Medical  Literature.  By  Georgk  M.  Got/LD,  B.A..  M.D..  Ophthalmic  Surgeon  lo 
the  Philadelphia  Hospital,  etc..  With  Tables  of  the  Bacilli,  Micrococci.  Lcuco- 
maines,  Ptomaines,  etc.,  of  the  Arteries,  Muscles,  Nerves,  Gangha  and  Plexuses; 

L  Mineral  Springs  of  L'.  S.,  Vital  Statistics,  etc.     Small  octavo,  320  pages. 

I  Half  Dark  Leather,  53.25:  Half  Morocco,  Thumb  Index.  54.35 

*^*SampU  ptigts  and  descHptive  circu/ar  of  Gould's  Dictianary  sent  frte  upcH 
application.     See  paj^e  4. 
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GOOSHART.    The  Neurotic  Element  in  Disease  and  Its  Treatment.    By  J. 
C;(xn)MART.  M.D.,  F.R.c.p.,  Phvsician  to  Guy's  Mospilal.  etc.  /«  />vjj 

ITEHS.  Manual  of  Diseases  of  the  Hervous  System.    A  Complete  Text -book 
By   William    K.  Gowers.  m.u.,  FYof.  Clinical   Medicine,  University   CoUege 
London.    I'hysician  to  National  Hospital  for  the  Paralyzed  and  Epileptic.  Secon 
Edition,     Revised,  linlarged  and  in    many  parts   rewritten.     With   many  ne 
lltustrations.     Two  Volumes.     Octavo. 


Vol.  I.    Diseases  of  the  Nerves  and  Spinal  Cord.    6i6  pages.       Cloth.  $3,501 

Vol.  II.     Diseases  of   the   Brain    and   Cranial    Nerves;   General  and] 

Functional  Diseases.  Netuh  A^oniv, 
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Diagnosis  of  Diseases  of  the  Brain.    Svo.    Second  Kd.    Illus.    Cloth,  52.00 

Diagnosis  of  Diseases  of  the  Spinal  Cord.    4th  Edition.  Preptthng. 

Medical  Ophthalmoscopy.  A  Manual  and  Atlas,  with  Colored  Autotype  and 
Lithographic  Plates  and  Wood-cuts,  coninrising  Original  Illustrations  of  the 
changes  of  the  Eye  in  Diseases  of  the  Drain.  Kidney,  etc.  Third  Edition. 
Revised,  with  the  assistance  of  R.  Marc:i;s  Gunn,  f.r.c.s.,  Surgeon,  Royal 
London  Ophthalmic  Hospital,  Moorfields.     Octavo.  Cloth,  $5.50 

GBOSS'S  Biography  of  John  HUnter.  John  Hunter  and  His  Pupils.  By  Profes- 
sor S.  D.  Gkoss.  M.D.     With  a  Portrait.     8vo.  Paper.  .75 

OREENHOW.  Chronic  Bronchitis,  as  connected  with  Gout,  Emphysema,  and 
Diseases  of  the  Heart.     By  E.  H.  Greenhow,  m.d.         Paper»  .75  ;  Cloth.  #1.25 

GEIFFITH'8  Graphic  Clinical  Chart  Designed  by  J.  P.  Crozer  Griffith, 
M.D.,  In:»tructor  in  Clinical  Medicine  in  the  University  of  Pennsylvania.  Printed 
in  three  colors.     Sample  copies  free.    -  Put  up  in  loose  packages  of  50.    .50       ^ 

Price  to  Hospitals,  500  copies,  $4.00;   looo  copies,  $7.50.     Whh  name  of  Hos-^H 
pital  printed  on,  50  cents  extra.  ^H 

GROVES  AND  THORP.    Chemical  Technology.    A  new  and  Complete  Work. 

The  Application  of  Chemistry  to  the  Arts  and  Manufactures.  Edited  hy^_ 
Charles  E.  Groves,  f.r.s.,  and  Wm.  Thokp,  11. sc..  f.i.c.  In  about  eight  voL-^H 
umes,  with  numerous  illustrations.     Each  voiutne  soid  separately.  ^H 

Vol.  L  Fuel.  By  Or,  E.  J.  Mills,  f.r.s..  Professorof  Chemistry.  Anderson 
College,  Glasgow;  and  Mr.  F.  J.  Rowan,  assisted  by  an  American  expert.  607 
Illustrations  and  4  plates.     Octavo.  Clotl»,7.5o;  Half  Morocco,  $9,00 


HADDON'S   Embryology.      An   Introduction  to  the  Study  of  EmbryoIog>'.     For 

»ihe  Use  of  Students.     By  A.  C.  Hauuon,  m,a.,  Prof,  of  Zoology,  Royal  College 
of  Science,  Dublin,     190  Illustrations.  Cloih,  $6.00 

HAIG.    Causation  of  Disease  by  Uric  Acid.    A  Contribution  to  the  Pathology  of 
High    Artcn.il    Tension,    Headache,    Kpilcp?iy,    Gout.    Rheumatism,    Diabetes, 

»Bright's  Dibcase.  etc.    By  Ale.k.  Haio,  m.a.,  m.d.  Oxon..  f.r.c  p..  Physician  to 
Metropolitan  Hospital,  London.     Illustrated.     Octavo.  Cloth.  %yQO 

HALE  On  the  Management  of  Children  in  Health  and  Disease.  A  Book  for 
Mothers.     By  A.mie  NI.  Hale.  m.d.    New  Enlarged  Edition.    lamo.    Cloth,  .75 

HARE.  Mediastinal  Disease.  The  Pathology,  Clinical  History  and  Diagnosis  01 
Affections  of  the  Mediastinum  other  than  those  of  the  Heart  and  Aorta,  with 
tables  giving  the  Clinical  History  of  520  cases.  The  essay  to  which  was  awarded 
the  Fothcrgillian  .Medal  of  the  Medical  Society  of  London,  1888.  By  H.  A. 
Harr,  m.d.  (Univ.  of  Pa.).  Professor  of  Matena  Medica  and  Therapeutics  in 
Jefferson  Medical  College,  Phila.     8vo.     Illustrated  by  Six  Plates.       Cloth,  $2.00 

HARLAN.  Eyesight,  and  How  to  Care  for  It.  By  George  C.  Harlan,  h,d., 
Prof,  of  Diseases  of  the  Eye.  Philadelphia  Polyclinic.     Illustrated.        Cloth,  .50 
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HARRIS'S  Frineiples  and  Practice  of  Dentistry.  Including  Anatomy.  Fhyv- 
oiogy,  Pathology,  Therapeutics.  Dental  Surgerj-  and  Mechanism.  Un  Chaiin  A. 
Hakkis,  M.D.,  D.D.S.,  late  Prebideni  of  the  Baltimore  Dental  Coll'  r  of 

"Dictionary  of  Medical  Terminology  and  Dental  Surgery."     Tu*  .on. 

Revised  and  Edited  by  Ferdinand  J,  S.  Gorgas.  a.m.,  m.d„  d,d^.,  author  o4 
"Dental  Medicine;"  Professor  of  the  Principles  of  Dental  Science.  Dentil 
Surgery  and  Dental  Mechanism  in  the  University  of  Maryland.  Two  Full-paji 
Plates  and  ioS6  Illustrations.    1225  pages.    8vo.       Cloth.  57.00;  Leather.  fSxn 

Dictionary  of  Dentistry.  Fifth  Edition.  Revised.  Including  Delimtions  of 
such  Woids  and  Phrases  of  the  Collateral  Sciences  as  Pertain  to  the  Art  and 
Practice  of  Dentistry.  Fifth  Edition.  Rewritten,  Revised  and  Enlargti 
By  Frrdinand  j.  S.  Goroas.  h.d.,  d.d.s..  Author  of  "Uenui  Medicine;" 
Editor  of  Harris's  "Principles  and  Practice  of  Dentistry;"  Profcssfrf  of 
Principles  of  Dental  Science.  Dental  Surgery,  and  Prosthetic  Dentistry  in  the 
University  of  Maryland.     Octavo.  Cloth,  $5.00  ;  Leather.  $6joo 

HARTRIDOE.  Refraction.  The  Refraction  of  the  Eye.  A  Manual  for  Sludentl. 
By  GcsTAVt's  Haktriuge,  f.r.c.s.,  Consulting  Ophihalraic  Surgeon  to  Sl  Bir- 
tholomew's  Hospital ;  Ass't  Sumon  to  the  Royal  Westmioster  OpbiKalmic  Hos- 
pital, etc.    96  Illustrations  and  Test  Types,     t-ifth  Edition.  Cloth,  li.jj 

On  The  Ophthalmoscope.     A  Manual  for  Physicians  and   Studencs.     Wltlt 

Colored   I'lates  and  many  Woodcuts,     i2mo.  Cloth,  $1.50 

HARTSHORNE.  Onr  Homes.  Their  Situation,  Construction,  Drainage*  etc  By 
Henry  Hakishokne.  m.d.     Illustrated.  •  Cloth*  .50 

HATFIELD.  Diseases  of  Children.  By  Marcus  P.  HATPteu>,  Professor  of 
Diseases  of  Children.  Chicago  Medical  College.  With  a  Colored  Plate,  At«/ 
jXo.  14,  ?  Quis-Comprn4  f  Series.     i2mo.  Cloth,  %\xti 

Interleaved  for  the  addition  of  notes,  |i.>$ 

HEADLAND'S  Action  of  Kedioines.  On  the  Action  of  Medicines  in  the  System. 
By  K.  W.  Headland,  m.d.     Ninth  American  Edition.    8vo.  Cloth,  I3.00 

HEATH'S  Minor  Surgery  and  Bandaging.    By  Christopher  Heath,  f.r.c^.. 

Holme  Professor  ol  Clinical  Surgery  in  University  College.  London.  Ninth 
Edition.     Revised  and  Enlarged.     With  142  Illustrations,     izmo.      Cloth.  |2joo 

Practical  Anatomy.  A  Manual  of  Dissections.  Seventh  London  Edition. 
24  Colored  Plalcs,  and  nearly  300  other  Illustrations.  Cloth.  $5.00 

Injuries  and  Diseases  of  the  Jaws.  Third  Edition.  Revised,  with  over 
150  Ulustraiions.     8vo.  Cloth,  54.50 

Lectures  on  Certain  Diseases  of  the  Jaws,  delivered  at  the  Royal  College  of 
Surgeons  of  England,  1887.     64  Illustrations.     8vo.  Boards,  %\xxi 

HENRY,  Anaemia,  A  Practical  Treatise,  By  Fred'k  P.  HEway,  m.d.,  Prof. 
Clmical  Med.  Phila.  Polyclinic,  Physician  to  Episcopal  and  Phila.  Hospitals,  to 
Home  for  Consumptives,  etc.     lamo.  Half  Cloth.  .75 

HIQ6ENS'  Ophthalmic  Practice.  A  Manual  for  Studenu  and  Practitioners.  By 
Lhaklfs  HitidENs.  F.K.c.s.  Ophthalmic  Surgeon  at  Guy's  Hospital.  PnuHcat 
Series,    Ste  I^xge  ig.  Cloth,  $1.75 

HILL  AND  COOPER.  Venereal  Diseases.  The  .Students  Manual  of  Venereal 
Disc.Lbfs,  being  a  concise  descripiion  of  those  Affections  and  their  Treatment. 
By  Bekkelev  Hill.  m.l».,  i*rofessor  of  Clinical  Surgery,  University  College,  and 
ARTHt'R  Ccx)PER.  M.D..  Latc  House  Surgeon  to  the  Lock  Hospital,  London. 
4th  Edition.     i2mo.  Cloth,  ^i.(X3 

HOLDEN'S  Landmarks.     Medical  and  Surgical.     4ih  Edition.     8vo.     Cloth,  fi.25 
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lOLDEH'S  Anatomy.     A  Manual  of  the  Dissections  of  the  tluman  Body.     By 

~    LlTTHER   HOLDEN.  P.R.c.s.     Fifth   Edition.     Carefully  Revised   and   Enlarged. 

Specially  concerning  the  Anatomy  of  the  Nervous  System,  Organs  of  Special 

Sense,  etc.     By  John  Langton,  f.r.c.s..  Surgeon  to.  and  Lecturer  on  Anatomy 

at.  St.  Bartholomew's  Hospital.    208  HtustraDons.    8vo. 

Oilcloth  Covers,  for  the  Dissecting  Room,  $4.^0 
Human  Osteology.  Comprising  a  Description  of  the  Bones,  with  Colored 
Delineations  of  the  Attachments  of  the  Muscles.  The  General  and  Micro- 
scopical Structure  of  Bone  and  its  Development.  Carefully  Revised.  By 
the  Author  and  Prof.  Stewart,  of  the  Royal  College  of  Surgeons*  Museum. 
With  Lithographic  Plates  and  Numerous  Illustrations.   7th  iJd.   Cloth,  56.00 

LLAKD.  The  Urinet  the  Common  Foiaons  and  the  Milk.  Memoranda,  Chem- 
ical and  Microscopical,  for  Laboratory  Use.  By  J.  W.  Holland,  m.d..  Professor 
of  Medical  Chemistry  and  Toxicology  in  Jefferson  Medical  College,  of  Philadel- 
phia, Fourth  Edition,  Enlarged,  Illustrated  and  Interleaved.  l2mo.    Cloth,  $1.00 

lORSLEY.  The  Nervotw  System.  Its  Structure  and  Functions.  Being  the  Ful- 
lerian   Lectures  on  Physiology  for  1891.     By  Victor  A.  Horslf.y,  m.h.,  f.r.s., 

(etc..  Assistant  Surgeon,  University  College   Hospital,  Professor  of  Pathology-, 
University  College,  London,  etc.     With  numerous  illustrations.      N^ar/y  Ready, 

lORWlTZ'S  Compend  of  Surgery,  including  Minor  Surgery,  Amputations,  Frac- 
lurei.  Dislocations,  Surgical  Diseases,  and  the  Latest  .Antiseptic  Rules,  etc.  with 
Differential  Diagnosis  and  Treatment  By  Orville  Horwitz,  b.s.,  m.d,,  Dem- 
onstrator of  Anatomy,  Jefferson  Medical  College;  Chief,  Out-Patient  Surgical 
Department,  Jefferson  Medical  College  Hospitnl.  Third  Edition.  Very  much 
Enlarged  and  Rearranged.  91  Illustrations  and  77  Formulae.  i2mo.  Nd,g  fQuis- 
Compendt  Serits.  Cloth,  Si.oo.     Interleaved  for  the  addition  of  notes,  $1.35 

QOHES.  Compend  of  the  Practice  of  Medicine.  Kourth  Edition.  Revised  and 
EnUrged.  By  Daniel  E.  IIvghes,  m.d..  Demonstrator  of  Clinical  Medicine  at 
Jefferson  Mcdicnl  College,  Philadelphia.  In  two  parts.  Being  Nos.  2  and  j, 
f  QuiS'Contpend  f  Series. 

Part  L — Continued,  Eruptive  and  Periodical  Fevers,  Diseases  of  the  Stomach, 
Intestines,  Peritoneum,  Biliary  Passages.  Liver.  Kidneys,  etc.,  and  General 
Diseases,  etc. 

Part  11. — Diseases  of  the  Respiratory  System,  Circulatory  System  and  Ner- 
vous System  ;  Diseases  of  the  Blood,  etc. 

Price  of  each  Part,  in  Cloth,  $1.00;  interleaved  for  the  addition  of  Notes.  Jll.25 

Physicians'  Edition. — In  one  volume,  including  the  above  two  parts,  a  sec- 
tion on  Skin  Diseases,  and  an  index.  Fourth  rmised,  enlarged  Editt&n. 
^2  pages.  Full  Morocco,  Gilt  Edge,  53.50 

BUMPHRET.  A  Manual  for  Nurses.  Including  general  Anatomy  and  Physiology, 
niaii.i;^cment  of    the  sick-room,  etc.       By   Lauren'CE  Humphrey,   M.a..  m.d., 

»M.R.c.s.,  Assistant  Physician  to,  and   Lecturer  at,  Addenbrook's  Hospital,  Cam- 
bridge, England.     6th  Edition.     i2mo.     Illustrated.  Cloth,  Jl. 25 

HTJTCHINSON.  The  Nose  and  Throat.  A  Manual  of  the  Diseases  of  the  Nose 
and    Thruiit,   including  the  Nose.   Naso-Pharynx,  Pharynx  and    Larynx.      By 

^  Procter  S.  HtacHiNsoN.  m.r.c.s.,  Ass't  Surgeon  to  the  London  Hospital  for 
Diseases  of  the  ThroaL  Illustrated  by  several  Lithograph  Plates  and  40  other 
plates,  many  of  which  h.ivebecn  made  from  original  drawings.  l2mo.  Cloth.  1 1.2  5 
C0B80N.  Operations  of  Surgery.  By  \V.  H.  A.  Jacobson.  b.a.  oxon.. 
f.rc.s.,  Eng. ;  Ass't  Surgeon,  Guy's  Hospital;  Surgeon  at  Royal  Hospital  for 
Children  and  Women,  etc.     With  over  200  lUust.      Cloth,  J5.00  :  Leather,  |;6.cx> 

fAWOESKI.  Carlsbad  Sjirndel  Salt,  lu  Action.  Therapeutic  Value  and  Use, 
and  its  relation  to  the  Carlsbad  Thermal  Water.  By  Dr.  W.  Jaworsm,  Univer- 
sitats-Dozenten  in  Krakau,  with  a  Dietary  by  the  Translator.  A.  L.  A.  Toboldt 
M.D.,  Ass't  Demonstrator  of  Pharmacy,  University  of  Pennsylvania. 

Octavo.     Cloth,  $2.00 
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KIRKES' Physiology.  {Authorised  Edition.  121*10.  Dark  H^d  doth.)  A  Hwd- 
book  of  I'hysiolog)'.  Twelfth  London  Edition,  Revised  and  Enlarged.  By  W. 
MoRKANT  Bakeh,  M.D.,  and  Vincent  Dormer  Harris,  m.d.  502  lUustraDons. 
iimo.    880  Pages.  Cloih,  14.00:  Leather,  1500 

KLEEN  AKD  HARTWELL.  Handbook  of  Massage.  By  Emil  Kleen.  it.a. 
I'H.D.,  Stockholm  and  Carlsbad.  Authorized  Translation  from  the  Swedish,  by 
Edward  Mlssey  Hartwell.  m.d..  ph.d.,  Director  of  Physical  Training  in  the 
Public  Schools  of  Boston.  With  an  Introduction  by  Dr.  S,  Weir  Mitcheli, 
of  Philadelphia.  Illustrated  with  a  series  of  Photographs  made  specially  by 
Dr.  Kleen  for  the  American  Edition.     8vo.  fn  Prtu. 

LANDIS*  Compend  of  Obstetrics  ;  especially  adapted  to  the  Use  of  Students  aiul 
Physicians.  By  He.nry  <i.  Landis,  m.d..  Professor  of  Obstetrics  and  Diseases 
of  Women,  in  Starling  Medical  College,  Columbus,  Ohio.  Fourth  Edition, 
Enlarged.     With  Many  Illustrations.     No,  ^  FQuis-Comp^fuif  Serirs. 

Cloth,  Ji.oo;  interleaved  for  the  addition  of  Notes,  $1 J5 

LAND0I8.  A  Text-Book  of  Human  Fhysiolog^y  ;  including  Histology  and  Micro- 
scopical  Anatomy,  with  special  reference  to  tiie  requirements  of  Practical  Mcdi- 
cmc.  By  Dr.  L.  Landois,  Professor  of  Physiology  and  Director  of  the  Physio- 
logical Institute  in  the  University  of  Greifswald.  Fourth  American,  translated 
from  the  Seventh  German  Edition,  with  additions,  by  Wm.  Stirling,  m.d.,  dau, 
Brackenbury  Professor  of  Physiology  and  Histology  in  Owen's  College,  and  Pro- 
fessor in  Victoria  University,  Manchester;  Examiner  in  Physiology  in  LTnivcrsily 
of  Oxford,  England.  With  845  lllustradons,  many  of  which  arc  printed  in 
Colors.     8vo.  Cloth,  $7.00 ;  Leather,  $8.00 

LEBER  XKB  ROTTEHSTEIK.  Dental  Caries  and  Its  Causes.  An  Investigation 
into  the  Influence  of  Fungi  in  the  Destruction  of  the  Teeth.  By  Ur?.  Lebo 
and  Rottenstein.     Illustrated.  Paper.  .75 

LEE.  The  Microtomist's  Vade  tfecam.  Second  Edition.  A  Handbook  of 
Methods  of  Microscopical  Anatomy.  By  Arthur  Bolles  Lee,  Asst  in  the  Rus- 
sian  Laboratory  of  Zoology,  at  Villefranche-sur-Mer  (Nice).  65o  Fortnulic,  etc. 
Enlarged  and  Revised.  Cloth,  $4x0 

LEFFHANN'S  Compend  of  Chemistry,  Inorganic  and  Organic.  Including  Urine 
Analysis.  By  He.nrv  Lekfmann,  m.d..  Prof,  of  Chemistry  and  Metallurgy  in 
the  Penna.  College  of  Dental  Surgery  and  in  the  Wagner  Free  Institute  of 
Science,  Philadelphia.  No.  to  T Quis-Compgnd f  Serifs.  Third  Edition.  Re- 
written. Cloth,  51.00.     Interleaved  for  the  addition  of  Notes,  |i.2$ 

LEFFMANN  &  BEAM.  Examination  of  Water  for  Sanitar>  and  Technical  Pur- 
poses. By  Henky  Leffman.m.  .m.d.,  Professor  of  Chemistry  and  Metallurgy, 
Penna.  College  of  Dental  Surgery,  Hygienist  and  Food  Inspector  Penna.  Slate 
Board  of  Agriculture,  etc.;  and  William  Beam,  a.m.,  formerly  Chief  Chemist 
B.  &  O.  R.  K.  Second  Edition.  Enlarged.  Illustrated.  l2mo.  Cloth.  11,15 
L  Progressive  Exercises  in  Practical  Chemistry.    A  Laboratory  Handbook, 

f  Illustrated.     121110.  Cloth,  51.00 

LEOG  on  the  Urine.  Practical  Guide  10  the  Examination  of  Urine.  By  J. 
WiCKHAM  Leog,  M.D.    Sixth  Edition,  Enlarged.     Illustrated,     i2mo.    Goth.  .75 

LEWEES,  On  the  Diseases  of  Women.  Second  Edition.  With  146  Engravings. 
f^racticat  Series.     See  Pdj^e  a^,     i2mo.  Cloth.  $3.50 

LEWIS,  (BEVAN).  MentaJ  Diseases.  A  icxt-book  having  special  reference  to  the 
Pathological  as>pccls  of  Insanity.  By  Bevan  Lewis,  ur.cp..  m.r.c.s..  Medi- 
cal Director.  West  Riding  Asylum,  Wakehcld,  England.  iS  Lithographic  Plates 
and  other  Illustrations.     8vo.  Cloth,  $6.00 

LINCOLN.  School  and  Indiutrial  Hygiene.  By  D.  F.  Lincoln,  m.d.  Cloth.  .50 
LIZARS.  (JOHN).  On  Tobacco.  The  Use  and  Abuse  of  Tobacco.  Cloih,  .50 
LONGLET'S  Pocket  Medical  Dictionarr  for  Students  and  Physicians.  Giving 
the  Correct  Dehnition  and  Pronunciation  of  all  Words  and  Terms  in  General 
Use  in  Medicine  and  the  Collateral  Sciences,  with  an  Appendix,  containing 
Poisons  and  their  Antidotes,  Abbreviations  Used  in  Prescriptions,  and  a  Metric 
Scale  of  Doses.    By  Elias  Longley.        Cloth,  fi.oo;  Tucks  and  Pocket, ^1.35 
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EACNAHAAA.  On  the  Bye.  A  Manual  of  the  Diseases  of  the  £ye.  By  C. 
Macnamara,  m.d.  Fifth  Edition,  Carefully  Revised;  with  Additions  and 
Numerous  Colored  Plates,  Diagrams  of  Eye,  Wood-cuts,  and  Test  Types. 
Demi  8vo.  Cloth.  $4.00 

[ACALISTEK'S  Human  Anatomy.    800  lUustrations.    A  New  Text-book  for 

Students  and  Practitioners.  Systematic  and  Topographical,  including  the 
Embryology,  Histology  and  Morphology  of  Man.  With  special  reference  to  the 
requiremenLs  of  Practical  Surgery  and  Medicine.  By  At.EX.  Macai.ister,  m.d., 
p.R  s..  Professor  of  Anatomy  in  the  University  of  Cambridge,  England;  Examiner 
in  Zotilogy  and  Comparative  Anatomy,  University  of  Ix»ndon;  formerly  Professor 
of  Anatomy  and  Surgery,  University  of  Dublin.  With  816  lUuslration.*;.  400  of 
which  are  original.     Octavo.  Cloth.  ]>7. 50;  Leather,  $8.50 

lACDOKALB'S  Microscopical  Examinations  of  Water  and  Air.  A  Guide  to  the 
Microscopical  Examination  of  Drinking  Water,  with  an  Appendix  on  the  Micro- 
scopical Examination  of  Air.  .  By  J.  D.  Macdonald,  m.d.  With  25  Litho- 
graphic Plates.  Reference  Tables,  etc.   Second  Ed.,  Revised.     8vo.   Cloth,  52.75 

lACKENZIE.  Diseases  of  the  Throat  and  Hose.  By  Sir  Morbll  Mackbnzib, 
M.D.,  Senior  Physician  to  the  Hospital  for  Diseases  of  the  Chest  and  Throat, 
London.     Illustrated.     2  Volumes.     Octavo. 

The  Pharmacopoeia  of  the  Hospital  for  Diseases  of  the  Throat  and  Nose. 
Fourth  Edition,  Enlarged.  Containing  250  Formula;,  with  Directions  for  their 
Preparation  and  Use.     i6mo.  Cloth.  51.25 

lAWN'S  Manual  of  Psychological  Medicine  and  Allied  Nervous  Diseases.  Their 
Diagnosis,  Pathology,  Prognosis  and  Treatment,  including  their  Medico-Legal 
Aspects ;  with  chapter  on  Expert  Testimony,  and  an  abstract  of  the  laws  relating 
to  the  Insane  in  all  the  States  of  the  Union.  By  Edward  C.  Mans.  m.d.. 
member  of  the  New  York  County  Medical  Society.  With  Illustrations  of  Typical 
Faces  of  the  Insane,  Handwriting  of  the  Insane,  and  Micro-photographic  Sec- 
tions of  the  Brain  and  Spinal  Cord.     Octavo.  Cloth,  J5.00 

ffABSHALL'S  Physiological  Biagrams,  Life  Size*  Colored.  Eleven  Life-size 
Diagrams  (each  7  fctt  by  3  feel  7  inches).  Designed  for  Demonstration  before 
the  Class.  By  John  Marshall,  f.r.s..  f.r.c.s..  Professor  of  Anatomy  to  the 
Royal  Academy ;  Professor  of  Surgery,  University  College.  London,  etc. 

»In  Sheets  Unmounted,  net,  IL40.00 
Backed  with  Muslin  and  Mounted  on  Rollers,  net,  J(6o.oo 
Ditto.  Spring  Rollers,  in  Handsome  Walnut  Wall  Map  Ca^e  (Send  for 

Special  Circular) Net,  $too.oo 

Single  Plates,  Sheets,  net,  J5.00;  Mounted,  #7.50;  Explanatory  Key,  50  cents. 

No.  I — The  Skeleton  and  Ligaments.  No.  2 — The  Muscles  and  Joints,  with 
inimal  Mechanics.  No.  3 — The  Viscera  in  Position.  The  Structure  of  the  Lungs. 
Jo.  4 — The  Heart  and  Principal  Blood-vessels.  No.  5 — The  Lymphatics  or  Absorb- 
nls.  No.  6— The  Digestive  Organs.  No.  7 — The  Brain  and  Nerves.  Nos.  8  and  9 — 
*!)€  Organs  of  the  Senses.  Nos.  10  and  1 1 — The  Microscopic  Structure  of  the 
'exturcs  and  Organs.     {Send for  Special  Circular  J\ 

lAESHALL  &  SMITH.  On  the  Urine.  The  Chemical  Analysis  of  the  Urine. 
By  John  Marshall,  m.u.,  and  Prof.  Ei>gar  F.  Smith,  of  the  Chemical  Labora- 
tories, University  of  Pennsylvania,     Phototype  Plates.     ]3mo.  Cloth,  #1.00 

[ASON'S  Compend  of  Electricity,  and  its  Medical  and  Surgical  Uses.  By 
Charles  F.  Mason,  m.d..  Assistant  Surgeon  U.  S.  Army.  With  an  Intro- 
duction by  Charles  H.  Mav,  m.d..  Instructor  in  the  New  York  Polyclinic. 
Numerous  Illustrations.     l2mo.  Cloth,  $1.00 

IcBRIDE.  Diieases  of  the  Throat,  Nose  and  Ear.  A  Clinical  .Manual  for  Stu- 
dents and  Practitioners.  By  P.  McBkii>e,  m.  u..  f.  r.  c.  p.  Edm..  Surgeon  to  the 
Ear  and  Throat  Department  of  the  Royal  Infirmary;  Lecturer  on  Diseases  of 
Throat  and  Ear,  Edinburgh  School  of  Medicine,  etc.  With  Colored  Illustrations 
from  Original  Drawmgs.    Octavo.  Handsome  Cloth,  Gilt  Top,  ^7.00 
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KAXWELL.    Terminolog:ia  Xedica  Folyglotta-    By  Dr.  Theodore  Maxvcu. 

assisted  by  others  in  various  countries.     8vo.  Cl'>i' 

The  object  of  this  work  U  to  aMni  the  medtol  in«n  of  wny  n»tionalJiy  la  readifif  ni«<l(cil  lil«'-' 
In  %  Uncimagv  not  theEr  ci-jrn.     Kach  term  i»  usually  given  in  Ecven  languagci,  viz. :   Engluh,  Frc  , 

lulifin.  S('.i'iiili,  Kiis<>Un  .iFid  T.aliii. 

KAY6'  Therapeutic  Forces  ;  or,  The  Action  of  Medicine  in  the  Light  of  the  Doc- 
trine of  Conservation  of  Force.     By  Thomas  J.  Mavs.  m.d.  Cloth,  \\.i\ 

Xheine  in  the  Treatment  of  IBeuralgia.    Being  a  Contribution  to  the  TbciA- 
pcutics  of  Pain.     i6mo.  J4  hound.  .50 

KEDICAL  Directory  of  Philadelphia  and  Camden,  1888.    Containing  Usts  ot 

Physicians  of  aU  Schoois  of  Practice,  Dentists.  Vctf^r  narians,  Druraisis  iind 
Chemists,  with  information  concerning  Medical  Societies.  Colleges  and  AssocU- 
lions.  Hospitals,  Asylums,  Charities,  etc.  Morocco,  Gilt  edges,  1^3.^0 

XEIOS.  Milk  Analysis  and  Infant  Feeding.  A  Practical  Treatise  on  the  Ev 
amination  of  Human  and  Cows'  Milk,  Cream,  Condensed  Milk.  etc..  and 
Directions  as  to  the  Diet  of  Young  Infants,  By  Arthur  V.  MeigS.  m.d..  Fliysi- 
cian  to  the  Pennsylvania  Hospital.  Philadelphia.     l2mo.  Cloth.  Jl  fJO 

KEIGS  and  PEPPER  on  Children.  A  Practical  Treatise  on  the  Diseases  (ri 
Children.  By  J.  Forsvth  Meigs,  m.d..  and  William  Pei-peh.  m.d..  Professor 
of  the  Principles  and  Practice  of  Medicine  in  the  Medical  Department,  Univer- 
sity of  Pennsylvania.     Seventh  Edition.  Cloth.  S5.00;  Leather, 5^.00 

JfEHHINGER.  Diagnosis  by  the  Urine.  The  Practical  Examination  of  L' 
with  Special  Reference  to  Diajjnosis.  By  Allard  Memminger,  m.D.,  Pro 
of  Chemistry  and  of  Hygiene  in  the  Medical  College  of  the  State  of  S.  C. :  Vi 
Physician  in  the  City  Ilospitai  of  Charleston,  etc.    23  lUus.     l2mo.     Cloth,  Jl.oo 

HEHRELL'S  Digest  of  Materia  Medica.  Forming  a  Complete  Pharmacopa^ia  tor 
the  use  of  Physicians,  Pharmacists  and  Students.  By  Albert  Merrell,  Ml). 
Octavo.  '  .   Half  dark  Calf,  ^4.00 

MEYER.  Ophthalmology.  A  Manual  of  Diseases  of  the  Eye.  By  Dr.  Eoovard 
Meykk.  Prof,  a  L'tcole  de  la  Faculte  de  Medecine  de  Paris,  Chev.  of  the  Lf^oa 
of  Honor,  etc.  Translated  from  the  Third  French  Edition,  with  the  assistance 
of  the  author,  by  A.  Freedlakd  Fergus,  M.n.,  Assistant  Surgeon  Glasgow 
Eye  Infirmary.  With  270  Illustraliuns,  and  two  Colored  Plates  prepared 
underthe  direction  of  Dr.  Richard  Liebreich,  m.r.cs..  Author  of  the  "  Atlas 
of  Ophthalmoscopy."     8vo.  Cloth,  $4,50;  Leather,  ^5,$o 

MILLS.  Fuel  and  Its  Applications.  By  E.  J.  Mills,  d.sc..  p.r.s..  and  E.  J. 
RowAS,  c.E.  (See  Groves  and  Thorp  Technology.)  8vo.  Clo.,  57.50;  Half  Mor.  J9.00 

MONEY.  On  Children.  Treatment  of  Disease  in  Children,  including  the  Outlines 
of  Diagnosis  and  the  Chief  Pathological  Differences  between  Children  and 
Adults.  By  Angel  Money,  m.d.,  m.k.c.p.,  Ass't  Physician  to  the  Hospital  for 
Sick  Children,  Great  Ormond  St.,  and  to  the  Victoria  Park  Chest  Hospital,  Lon- 
don.    2d  Ed.     Practical  Srries.    See  Pa^rg  ig,     f2mo.    560  pages.     Cloth.  $3.00 

MORRIS.  Compend  of  Gynaecology.  By  Henry  Morris,  m.d.,  Demonstrator  of 
Obstetrics,  jutferson  Medical  College,  Phila.,  etc.  With  Forty-five  illustrations. 
Bcitti^  ?  Quis-Compcndf  No.  7.  Cloth,  |i.oo;  Interleaved  for  Notes,  |t-3j 

MOULLIN.  Surgery.  A  Complete  Text-book.  By  C.  W.  Maxsell  Moioxut. 
M.A.,  M.D.  OXON.,  F.R.C.S.,  Surgcon  and  Lecturer  on  Physiology  to  the  London 
Hospital;  formerly  Radcliffe  Travelling  Fellow  and  Fellow  of  Pembroke  Col- 
lege, Oxford.  With  colored  Frontispiece.  497  Illustrations,  200  of  which  are 
onginal,  and  many  of  which  are  printed  in  Colors.  By  Subscripti(*n  oniv.  Royal 
Octavo.  1 190  pages.  Handsomely  Bound  in  Cloth.  AV/.  $7.00:  Leather.  Av/.yS.oo 
Half  Russia  Crushed,  Marbled  edges  and  linings.  AW.  9,00 

MUKRELL.    Massotherapeutics.     Massage  as  a  Mode  of  Treatment.     By  Ww. 
MuRRELL,  M.D.,  F.R.C.P..  Lecturer  on  Pharmacology  and  Therapeutics  at  West- 
minster Hospital.     5th  Edition.    Re\Hsed.    l2mo.  Cloth,  %\.y^ 
Chronic  Bronchitis  and  its  Treatment.    {AuthtmMsd  £tHH^n,)    A  Chmctl 

Study.      i2mo.      176  pages.  CI"''' 

MUSKETT.    Prescribing  and  Treatment  in  the  Diseases  of  Infanta  an 

ren.     By  Philip  K.  .NuiSKErr,  Late  Surgeon  tu  the  Sydney  Hospital.  1  >,. 
Senior  Resident  Medical  Officer,  Sydney  Hospital.     33mo.  Clotb, 
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VOKTOS'  on  Refraction  of  the  Eye.  Its  Diagnosis  and  the  Correction  of  its  Errors. 
WiUi  Chapter  on  Keraroscopy,  and  Test  Types.  By'A.  Morton,  m.b.  Fourth 
Edition,  Revised  and  Enlarged.  Cloth,  {i.oo 

•ER.  Practical  and  Analytical  Chemistry.  By  John  Mvter,  p.r.s..  p.c.s.. 
etc.  Fourth  FMilion.  Revised,  to  meet  the  requirements  of  American  Medical 
Colleges,  by  Claude  C.  Hamilton,  w.d.,  Professor  of  Analytical  Chemistry 
in  I'nivcrsitv  Med.  Col.  and  Kansas  Citv  Col.  of  I'h.irmacy.     51  lllus.    Cloth.  52.00 

Jf  APHEYS'  Hodem  Therapeutics.    Hew  Revised  Edition,  Enlarged  and  Im- 
proved.    In  Two  Handsome  Volumes,     Edited  by  Allen  J.  Smith,  m.d..  Ass't 
I       Demonstrator  of  Morbid   Anatomy   and    Pathological    Histology,  Lecturer  on 
Urinology,  University  of  Pennsylvania;  Physician  in  the  Dispensary  for  Diseases 
of  Children.  Univer'sity  Hospital,  etc.;  and  J.  Aubrey  Davis,  m.d.,  Assistant 
Demonslrat'ir  of  Obi^tetrics,  University  of  Pennsylvania. 
Vol.  1.— Medical  Therapeutics.    Therapeutics  of  Diseases  of  Children. 
Clolh.  55.00;  Leather,  $6.00 
Vol.  IL— Surgical   Therapeutics.     Therapeutics   of  Gynaecology   and 
Obstetrics.  Nearly  Ready. 

NEW  SYDENHAM  SOCIETY  Publications.  Three  to  Six  Volumes  published 
eich  year.     List  of  Volumes  upon  application.  Per  annum,  5S.00 

OBEBSTEINER.  The  Anatomy  of  the  Central  Nervous  Organs.  A  Guide  to  the 
^K  study  of  their  structure  in  Health  and  Disease.  By  Professor  H,  Obersteiner, 
^f  of  the  University  of  Vienna.  Translated  and  Edited  by  Alex.  Hill,  m.a.,  m.d.. 
^^        ?SIaster  of  Downinj:^  College,  Cambridge.     ig8  Illustrations.     8vo.       Cloth,  f6.oo 

OPHTHALMIC  REVIEW.  A  Monthly  Record  of  Ophthalmic  Science.  Published 
in  London.     Sample  Numbers.  3^  cents.  Per  annum,  $3.00 

ORMEROD.  Diseases  of  Nervous  System,  Student's  Guide  to.  By  J.  A.  Okmerod. 
^H  M.U.,  Oxon.,  F.R.c.i*.  (Lond.),  Mem.  Pith.,  Clin,.  Ophth.,  and  Neurol.  Societies, 
^H  Physician  to  National  Hospital  for  Paralyzed  and  Epileptic  and  to  City  of  London 
^^  Hospital  for  Diseases  of  the  Chest,  Dem.  of  Morbid  Anatomy,  St.  Bartholo- 
mew's Hospital,  etc.     With  75  wood  engravings.     i2mo.  Cloth,  52.00 

OSGOOD.    The  Winter  and  its  Dangers.    By  Hamilton  Osgood,  m.d.  Cloth,  .50 

OSLER.  Cerebral  Palsies  of  Children.  A  Clinical  Study.  By  William  Osler. 
M,L»,.  F.K.C.P.,  London,  etc.     8vo.  Cloth,  $2.00 

OSTROM.    Massage  and  the  Original  Swedish  Movements.    Their  Application 

»to  Various  Diseases  of  the  Body.  A  Maiiu.il  for  Students.  Nurses  and  Physicians. 
By  KL'RKE  W.  Ostrom.  from  the  Royal  University  of  Upsala.  Sweden ;  Instructor 
in  Massage  and  Swedish  Movements  in  the  Huspilal  of  the  University  ol 
Pennsylvania,  and  in  the  Philadelphia  Polyclinic  and  College  for  Graduates  in 
Medicme.  etc.  Second  Edition.  Enlarged.  Illustrated  by  87  Wood  Engrav- 
ings, m.iny  of  which  were  drawn  especially  for  this  purpose.  l2mo.  Cloth,  $1  00 
^^  OVERMAN'S  Practical  Mineralogy,  Assaying  and  .Mining,  with  a  Descripuon  of 
^^  the  Useful  Minerals,  etc.  By  Fuederick  Overman,  Mining  Engineer.  Elev- 
^y        enlh  Edition.     i2mo.  Cloth,  f  1.00 

PACKARD'S  Sea  Air  and  Sea  Bathing.  By  John  H.  Packard,  m.d.  Cloth,  .50 
^^PAGE.  Railroad  Injuries.  With  Special  Reference  to  those  of  the  Back  and 
^B  Nervous  System.  By  Hrrbert  Page,  f.R.c.s.,  Surgeon  to  St.  Mary's  Hospital, 
^H        and  Lecturer  on  Surgery  at  its  Medical  School.     Octavo.  Cloth,  II2.25 

^H  Ii^nries  of  the  Spine  and  Spinal  Cord.     In  their  Surgical  and  Medico-Legal 

^V  Aspects.      Third  Edition.     Revised.     Octavo.  Preparing. 

PARSES'  Practical  Hygiene.  By  Edward  A.  Parkes,  m.d.  The  Eighth  Re- 
^^  vised  and  Enlarged  Edition.     Edited  by  J.  I^ne  Notter.  m.a..  m.d.,  p.c.s., 

^B         Professor  of  Hygiene,  Army  Medical  School,  Netley.  England.     With  10  Utho- 
^V        graphic  Plates,  and  over  100 other  Illustrations.     8vo.  Cloth,  55.00 

PARKES.  Hygiene  and  Pnblic  Health.  A  Practical  Manual.  By  Louis  C. 
^^  Parkes,  m.d.,   d.p.h.   London  Hospital;  Assistant   Professor   of  Hygiene   and 

^K        Public  Health  at  University  College,  etc.     i2mo.    Third  Edition,  Enlarged  and 

^P         Revised.  Clolh. 

PARRISH'S  Alcoholic  Inebriety.  From  a  Medical  Standpoint,  with  Illustrative 
C.ises  from  the  Clinical  Records  of  the  Author.  By  Joseph  Parrish.  m.d., 
President  oi  the  Amer.  Assoc  for  Cure  of  Inebriates.      Paper.  .75  ;  Cloth.  %\.2^ 
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PHILLIPS.  Spectacles  and  Eyeglaues,  Their  Pirscription  and  AdjutUnent.  By 
R.  J.  Phiixips.  M.n.,  Instructor  on  Diseases  of  the  Eye,  PhiladeJphia  Polyclinic. 
Ophthalmic  Surgeon,  Presbyterian  Hospital.   47  illustrations.    lamo.   Cloth, |i  00 

PAHVIN'S  Winckel's  Diseases  of  Women.     [See  Winckel,  page  25.) 

PARVTN.  Lectures  on  Obstetric  Norsing.  Delivered  at  the  Training  School  for 
Nurses  of  the  Phi!;idelphia  Hospital.  By  Theophilus  Parvi>s.  M.D.,  I'rofcssor 
of  Obstetrics  and  Diseases  of  Women  and  Children  at  Jefferson  Medical  College. 
Obstetrician  to  Philadelphia  Hospital.     t2mo.  Clo(h,  .;j 

PENNSYLVANIA  Hospital  Reports.  Edited  by  a  Committee  of  the  Hwp'Ul 
Start":  J.  M.  DaCusta.  m.u.,  and  William  Hunt.  Containing  Original  Articl« 
by  the  Staff.     With  many  other  Illustrations.  Paper.  .75  ;  Cloth,  jLJj 

PHYSICIAN'S  VISITING  LIST.  Published  Annually.  Forty- First  Year  of  its 
Publication. 

bbquIjAB  edition. 
For  25  Patients  weekly.  Tucks,  pocket  and  pencil.  Gilt  Edges,    .        ,       %\xa 

50  '*  "  "  ••  "  «.  t.  ^  ^  I3J 

75  "  "  '•  ••  ••  ••  M  ^  [    ^0 


50 


100 


2  vols. 
2  vols. 


(Jan.  to  June 
July  to  Dec. 
to  June 
to  Dec. 


Man. 
I  July 


••         •« 


1.50 
V>o 


i.;s 

l.jO 

Pages. 

$I.2S 
1.50 


INTBRLBAVBD  EDITION. 
For  25  Patients  weekly,  interleaved,  tucks,  pocket,  etc.,      ••         •- 

5°  "   "-o'-iftioi"'} •  "• 

Perpetual  Edition,  without  Dates  and  with  Special  Memorandum 
For  25  Patients,  interleaved,  tucks,  pocket  and  pencil.  .... 

50        "  "  "  ....  11  .         .         ,        , 

IContllly  Edition,  without  Bates.    Can  be  commenced  at  any  lime  and  used 
until  full.    Requires  only  one  writing  of  patient's  name  for  the  whole  month. 

Plain  lainding,  without  Flap  or  Pencil,  .75 
I-cather  cover,  Pocket  and  Piencil.  Ji.oo 

EXTRA  Pencils  will  be  sent,  postpaid,  for  25  cents  per  half  dozen. 

WSr  This  List  combines  the  several  essential  qualities  of  strength,  compactness. 
durability  and  convenience.  It  is  made  in  .all  sizes  and  styles  to  meet  the  wants  of  all 
physicians.     It  is  not  an  elaborate,  complicated  system  of  keeping  accounts,  but  a 

Elain,  simple  record,  that  may  be  kept  with  the  least  expenditure  of  time  and  trouble — 
ence  its  popularity.    A  special  circular,  descriptive  of  contents  and  improvements, 
will  be  sent  upon  application. 

PEREIRA'S  Prescription  Book.  Containing  Lists  of  Terms,  Phrases.  Conlr^C- 
tions  and  Abbreviations  used  in  Prescriptions.  Explanatory  Notes,  Grammatical 
Construction  of  I*rescriptions,  Rules  for  the  Pronunciation  of  Pharmaceutical 
Terms.  By  Jonathan  Pereira,  M.D.  Sixteenth  Edition.  Cloth,  $1.00;  Tucksji. 25 

PORTER'S  Surgeon's  Pocket-Book.  By  SuRCf eon-Major  J.  H.  Porter,  late  Prti- 
fessor  of  Military  Surgery  in  the  .Army  Medical  School,  Netley,  England.  Revised, 
and  partly  Rewritlen.     Third  Edition.     Small  i2mo.  Leather  Covers.  $2.35 

POTTER.  A  Handbook  of  Materia  Hedioa,  Pharmacy  and  Therapeutics,  in- 
cluding the  Action  of  Medicines.  Special  Therapeutics,  Pharmacology,  etc  In- 
cluding over  600  Prescripuonb  and  Formulas.  By  Samuel  O.  L,  Potter,  m^.. 
M.D.,  .M.R.c.P.  (Lond.),  Professor  of  the  Practice  of  Medicine,  Cooper  Medical  Col- 
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THERAPEUTICS. 

apheys'   Modern  Therapeutics.      New    Revised  t 
tion,  Enlarged  and   Improved.      In    Two   Hand 
some  Volumes.  189 

A    COMPENDIUM    OF    RECENT    FORMULA    AKP    THERAPEUTICAL     DIRECTIONS    FIWII 

PRACTICE  oi'  EMINENT  coNTEMi^ORAKY  PHYSICIANS,  American  and  Foreign, 
by  Allen  J.  Smith,  m.d.,  Assistant  Demonstrator  of  Morbid  Anatomy  and 
gical  Histology,  Lecturer  on  Urinology,  University  of  Pennsylvania  ;    Physi 
the  Dispensary  for  Diseases  of  Children,  Univereity  Hospital,  etc.;  and  J.  A 
Davis,  m.d.,   Assistant   Demonstrator   of  Obstetrics.    University   of   Penn»yl 
Assistant  Physician  Home  for  Crippled  Children,  Philadelphia,  etc. 
Volume  I.— Medical  Therapeutics.     THERAPEimcs  ok  Diseases  of  Childu 

Octavo.     About  looo  pages.  Cloih,  $$00;  Leather,  |6 

Volume  11. — Suroical  Therapeittics.    Therapeutics  of  G^n.€coijocy  and  ( 

stetrics.  To  be  reatiy  ut  Autvmn  1/  /^ 

ANNOUNCEMENT. 

The  frequent  demands  for  a  new  and  thoroughly  revised  edition 
diis  popular  work  have  induced  the  present  publishers  to  have  onep 
pared  in  the  most  complete  manner,  representing  the  latest  achievemtfi 
of  therapeutical  science  as  set  forth  by  die  most  distinguished  leache 
and  practitioners.  The  same  general  plan  and  strictly  practical  aims  ha 
been  observed  as  in  former  editions.  The  precise  formulae,  specific  di 
rions,  and  methods  of  treatment  recommended  by  the  most  emim 
American  and  foreign  practitioners  are  given  ;  and  the  full  resources 
the  materia  medica  are  grouped  under  the  various  diseases  to  wK 
they  are  applicable.  Particular  attention  has  been  paid  to  dcscribl 
the  modes  of  employment  and  relative  value  of  new  remedies,  includi 
the  latest  additions  to  therapeutical  agents. 

By  a  careful  arrangement,  all  the  diseases  which  the  physician 
likely  to  meet  are  presented  systematically  and  discussed  separat 
including  those  of  women  and  children  as  well  as  stricdy  medical  ; 
surgical  complaints.  It  has  been  the  aim  of  the  editors  to  set  forth 
treatment  of  able  specialists  in  all  these  departments,  so  dial  the  gene 
practitioner  may  have  at  his  cnnimand  the  therapeutic  resources  of  th' 
who  devote  their  whole  attention  to  limited  fields  of  disease. 

With  this  end  in  view,  numerous  monographs,  journals,  and  spe< 
papers,  both  in  this  country  and  Europe,  have  been  consulted  and  th 
most  useful  therapeutic  suggestions  extracted.  No  other  work  on  1 
subject  will  be  found  so  thoroughly  and  constantly  useful  to  the  prac 
ing  physician,  because  no  other  supplies  so  directly  and  with  such  ea 
of  reference  the  information  he  desires, 

The  whole  work  has  been  rearranged,  the  better  part  rewritt 
and  every  page  will  show  improvements  or  additions.     A  large  numb 
of  new  and  representative  prescriptions  have  been  added  to  the  text. 

It  has  been  thought  desirable  to  include  Diseases  of  Women  a 
Children  in  the  two  volumes  instead  of  publishing  separately,  as  befoi 
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Iter's  Materia  Medica,  Pharmacy  and  Therapeutics, 
hird  Edition.      Revised  and  Enlarged.  1891] 

kNDBOOK  OF  MATERIA  MEDICA,   PHARMACY  AND  THERAPEUTICS including  the  Ph] 

ical  Action  of  Drugs.  Special  Therapeutics  of  Diseases,  Official  and  Extempo- 

ms  Pharn^acy,  etc.      By  Sam'l   O.  L.   Potter,  m.a.,  m.o.,   Professor  of  the 

ice  of  Medicine  in  Cooper  A[e*lical  College,  San  Francisco;  Late  A.  A.  Sur- 

I,  U.  S.  Army:  Author  of '^Speech  and  its  Defects,"  and  the  "Quii-Compcnds"| 

.natomy  and  Materia  Medica,  etc.     Revised,  Enlarged  and  Improved.     Octavi 

'FM  Thumb  Index.  Leather,  55.00 

^Tbe  author  hoa  aimed  to  embrace  in  a  single  volume  (he  essentials  of  practicnl  mnterta  medico  one 
>eatics»  and  has  produced  r  book  small  enough  for  easy  carriage  and  easy  reference,  lurj^  enough 
In  a  carefully  digested,  but  full,  clear  and  wll-arrangcd  ma<s  of  infonnation.  He  has  not  adhered 
lianmu-'opreia,  as  is  the  case  of  certain  recent  manuals,  thereby  limiting  his  work,  and  in  this  day  of  new 
lies  caa«Jng  constant  disappointment,  hut  has  brought  it  up  to  dale  in  the  roost  satisfactory  way.  No 
Emedy  of  any  acknowledged  value  is  omitted  from  this  list.  Under  each  the  section  on  physiologic 
I  and  ihenpeuUcs  has  been  written  with  care.  ...  In  the  enumeration  of  drugs  suited  to  differe 
Icrs  a  very  successful  effort  at  discrimination  has  been  made,  lx>th  in  the  stage  of  disease  and  in  the  cas 
nrly  suited  to  the  remedy.  It  is  no  mt're  list  of  diseases  followed  by  a  catalogue  of  drugs,  but  is  a  dig< 
llcm  therapeutics,  and  as  such  will  prove  of  immense  tise  to  its  possessor." — The  TherapetitU  Gaxett:, 

JA  Unique  Book. — The  plan  of  this  work  is  new  and  original  with  Dr.  Potter,  and  its 
tuts  have  been  combined  and  arranged  in  such  a  way  that  it  offers  a  compact  statement 
le  subjects  in  hand,  containing  more  correct  information  in  a  practical,  concise  form 
any  other  publication  of  the  kind. 

The  work  commences  with  a  section  on  the  classification  of  medicines,  as  follows: — 
Agents  acting  on  the  Nervous  System,  Organs  of  Sense,  Respiration.  Circulation, 
Btivc  System,  on  Metabolism  (including  Restoratives,  Alteratives,  Astringents,  Anti- 
Hcs,  Antiphlogistics  and  Antiperiodics,  etc.)  Agents  acting  upon  Excretion,  the 
trative  System,  the  Cutaneous  Surfaces,  Microbes  and  Ferments,  and  upon  each  other. 
Part  L — Materia  Medica  and  Therapeutics  (351  pages),  the  drugs  being 
Iged  in  alphabetical  order,  with  the  synonym  of  each  first ;  then  the  description  of 
>1ant,  its  preparations,  physiological  action,  and  lastly  its  TherapeutUs. 
Part  I L — Ph.-uimacv  and  Prescription  Writing  ($6  pages).  This  is  written  for 
Be  of  ph>*sicians  who  desire  or  of  necessity  must  put  up  their  own  prescriptions,  and 
tdes — Weights  and  Measures,  English  and  the  Metric  Systems ;  Specific  Gravity  and 
irae;  Prescript! oris,  their  principles  and  combinations;  proper  methods  of  writing 
1;  Abbreviations  ;  Stock  solutions  and  preparations,  and  Incomj)atibility,  etc. 
Part  HL — Specul  Therapeutics  (211  pages)  is  an  alphabetical  List  of  Diseases — 
il  Index  of  Diseases — giving  the  drugs  that  have  l)cen  found  serviceable  in  each 
kse,  and  the  authority  recommending  the  use  of  each,  a  very  important 
Ire,  as  it  gives  an  authoritative  character  to  the  book  that  is  unusual  in  works  o] 
^peutics,  and  displays  an  immense  amount  of  research  on  the  part  of  the  autho 
Prescriptions  are  given  in  this  f>art,  many  being  over  the  names  of  ernincnt  men. 
The  Appendix  {36  pages)  contains  lists  of  I^tin  words,  phrases  and  abbreviations, 
their  English  equivalents,  Genitive  Case  Endings,  etc.  36  formula;  for  Hypodermic 
ttions;  10  of  Chlorodyne;  Formulae  of  prominent  patent  medicines;  Poisons  and 
'Antidotes;  DiflTerential  Diagnosis;  Temperature  Notes;  Olistetricai  Memoranda; 
ical  Examination  of  Urine ;  Table  of  Specific  GraWties  and  Volumes  ;  Table  showing 
lumber  of  drops  in  a  fluidrachm  of  various  liquids,  the  weight  of  one  fluidrachm  in 
IS,  and  a  table  for  converting  apothecaries'  weights  and  measures  into  grams,  etc.,  et 
The  iNDE.t  covers  thirty-five  pages,  and  will  be  found  very  elaborate. 
The  whole  work  is  a  statement  of  known  facts  in  terse  language;  it  is,  in  fact,  the 
itials  of  Practical  Materia  Medica  and  Thcra[)cutics.  Although  it  is  to  a  great  extent  a 
Dilation,  as  any  such  book  must  be,  from  the  works  of  prominent  writers  and  teachers 
It  will  be  found  to  contain  much  original  matter  and  many  useful  suggestions  not 
ided  in  any  other  book. 
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PRACTICE  OF  MEDICINE. 

oberts'  Practice  of  Medicine.     Eighth  Edition." 
vised^  Enlarged  and  Illustrated. 

A    HANDBOOK    OF     THE    THEORY    AND     PRACTICE    OK     MEDICINE.        By     FrEDB 

Roberts,  m.d.,  b.sc.,  f.rc.p.,  Professor  of  Materia  Medica  2nd  Therapeuii 
of  Clinical  Medicine,  at  University  College  Hospital,  London;  Ph>'sician  to 
ton  Hospital  for  Consumption  and  Diseases  of  the  Chest,  etc.  Eighth 
Revised  and  Enlarged.     51  Illustrations.     1059  pages.     Octavo. 

Handsome  Cloth,  $5-50;  Full  Sheep,  Raised  Band 
"  The  various  subjects  have  been  treated  in  a  complcle  and  mastcrlf  manner.     .     .     .     Wi 
<oni[neud  this  handbook,  not  only  to  gcnllcmcn  preparing  for  the  medicml  prorcssioD.  bat  to  those 
have  finished  their  profcssiooal  education;  a&  this  worW  contains,  in  a  brief  and  coDOse  shape,  ail 
)*usy  general  practitioner  needs  to  know  to  enable  him  to  cany  00  his  practice  with  comfort  to 
■with  adrantage  to  his  patients." — British  Aftdtcai  JoumaL 

"  it  ia  unsurpaascd  byany  work  that  has  fallen  intoour  hands  as  a  compendium  for  students."— 7) 
"We  particularly  recommend  it  to  students  about  to  enter  upon  the  practice  of  their  profeaic 
Louis  AfediinI anJ Surgical  JournaL 

**  If  there  is  a  t>ook  in  the  whole  of  medical  Uteratore  In  which  so  much  is  said  ia  ao  few  w«ni 
never  come  within  our  reach." — Chicago  Alediiol  Journal. 

"  The  regularity  with  which  fresh  editions  of  this  admirable  text'book  make  their  appearance, 
show  that  it  continues  to  maintain  its  favored  position  with  the  student,  who  finds  it  a  safe  and  reliafa 
Apart  from  the  cleames:>  of  style  and  its  thoroughly  practical  character,  a  great  feature  of  Dr.  Robe 
18  the  systematic  raethoil  with  which  each  Mibject  is  treated.  The  value  of  this  kind  of  ittstructioD  is 
it  enables  the  student  to  marshal  his  ideas  in  an  orderly  manner,  and  to  assign  to  each  pait  it 
importance.  'Ilie  author  ha^  not  been  unmindful  of  the  necessity  of  keeping  bi^  book  *  op  to  datCi 
hm  evidently  hcslowcd  much  pains  on  its  revision.  It  is  enough  to  say  that  it  fully  merits  its  popvl 
7'A^  Lancet,  London.  Ke))ruary  7th,  1891. 

**  The  arrangement  of  the  subject  is  admirable,  each  disease  is  very  fiilly  considered  io  elegant  pb 
without  any  undue  verbosity,  and  the  matter  is  presented  in  a  manner  which  i»  eajuly  grmsped  and  n 
the  memory.  It  is  (}uite  unnecessary  to  refer  further  to  the  pages  of  this  vatual>le  and  reliable  (cxt-l 
will  Iw  found  a  tnL<stworthy  guide  both  \vj  students  and  practitiooers.  and  the  Ultct  will  find  mtxli  ta 
mation  as  to  treatment,  than  is  usually  recorded  in  such  works." — Liverpooi  MedicchCAir.  Jemmai^j^ 

Hughes'  Compend  of  the  Practke  of  Medicine. 
Enlarged  Edition. 

A    COMPEND    OF   THE    PRACTICE    OP    MEDICINE.        By   DaNIEL   E,    HUCHES,   IL 

Demonstrator  of  Clinical  Medicine  at  Jefferson  Medical  College,  Philaddphl 

Physician-in-Chief,  Philadelphia  Hospital      In  two  parts. 

Part  I. — Continued,  Eruptive  and  Periodical  Fevers,  Diseases  of  the  Stomacl 
tines.  Peritoneum,  Biliary  Passages.  Liver,  KJdne>'S,  etc.,  and  General  Diseases,  « 

Part  II. — Diseases   of  the  Respiratory  System,  Circulatory   System   and 
System  ;  Diseases  of  the  Blood,  etc.       Price  of  each  Part,  strongly  bound  in  doll 

Interleaved  for  the  addition  of  note 

*^* These  books  arc  a  complete  set  of  notes  upon  the  practice  of  i  •] 

synonyms,  definition,  catises,  symptoms,  pathology,  prognosis,  diagnosis,  i; 

of  each  disease  being  given.     The  treatment  is  especially  full  and  a  niunLx;i   ui 
prescriptions  have  been  incorporated.     Reference  has  been  made  to  the  latest 
and  teachings  of  Drs.  Flint,  Roberts,  Loorais,  Bartholow,  DaCosta,  etc.      Dr. 
long  experience  as  demonstrator  of  clinical  medicine  under  the  last  named  fiinu 
fessors  gave  him  unrivaled  opportunities  for  the  preparation  of  a  book  of  this  dun 

Physicians'  Edition.     Fourth  Edition.    Same  as  above,  but  in  one 
and  including  a  section  on  Skin  Diseases  and  a  very  complete  index. 

Full  Morocco,  GiU  Edge 

"  The  best  condcrisation  of  the  essentials  of  Practice  I  hare  yet  seen.     .     .     .     It  « ill  W  an 
review  book  for  students  afler  a  solid  course  nf  study,  and  it  will  be  scarcely  less  usefitl  to  the  U 
tkmcr  as  a  ready  means  of  refreshing  his  memor)'." — C,  A.  Lindsley^  MM.^  Pro/fjs^r  m/  I'kcitrjf 
4ict  of  Medicine t  Vale  College,  A'etu  Haven. 


AND  REVISED  EDITIONS. 


PQUIZ-COMPENDS.? 

:S  OF  PRACTICAL  MANUALS  FOR  THE  PHYSICIAN  AND  STUDENT. 

Compiled  in  accordaace  with  the  lateet  teachlaga  of  prominent  lecturera  . 

and  the  most  popular  Text-booka.  ' 

Bound  in  Clotb,  each  $i  oo.     Interleaved,  for  the  Addition  of  NoteB,  $1.15. 

They  fonn  a  most  complde,  practical  aad  exhaustive  set  o(  manuals,  conlaining  informatioa  oowherc  else 
tcicd  ia  >.uch  a  practical  shape.  Thoroughly  up  to  the  times  in  every  respect,  contatmng  many  new  pre- 
and  formulEc,  and  over  300  illustrations,  many  of  which  hove  been  drawn  and  engraved  specially  for 
I.  The  authors  have  had  large  expcnence  a&  quiz-nusters  and  attaches  of  colleges,  with  exceptional 
'*'  for  noting  the  most  recent  advances  and  methods.  The  arrangement  of  the  Sttbjects,  illustrations, 
,,  are  all  of  the  most  approved  form.  Tbey  are  constantly  being  revised,  so  as  to  include  the  latest 
teachings,  and  can  be  used  by  students  of  any  college  of  medicine,  dentistry  and  pharmacy. 

Human  Anatomy.     Fifth  Edition  (1S91).  including  Visceral  Anatomy,  formerly  pub* 
d   separately.      16  Lithograph  Plates,  Tables,  and  1x7  Illustrations.     By  Samuel  O.  L. 
£R,  M.A.,  M.D..  late  A.  A.  Surgeon,  U.  S.  Army.      Professor  of  Practice,  Cooper  Med.  Collie, 
Francisco, 
and  3.     Practice  of  Medicine.     Fourth  Edition,  Enlarged  (1890).     By  Daniel  E.  Hughks, 

late  Demonstrator  of  Clinical  Medicine  in  Jcflferson  Med.  College,  Phila. ;  Physician-in  Chief,  Phila- 

a  Hospital.     In  two  ports. 

I. — Continued,  Eniptive  ind   Periodical  Fcrers,  Ditca&cs  of  the  Stomach,  lotcstmes,  Peritoneum,  BtUary  Paatages, 
iaey«,  etc.  (including  TesU  Tur  Urine).  General  Oi«ea(es,  etc. 

II.— Diicase»  of  tiic  Respiratory  SyiMm  (iocludmg  Physical  Diafowis),  Circulatory  Syftten  and  Nervous  Syitera; 
af  ihc  Btootl.  etc. 

linle  books  can  be  rcKirded  as  a  full  ict  of  notes  upon  the  Practice  of  Medicine,  containing  the  SyDonyms^ 
Causes,  Sympioou,  Prognosa,  Diagnosis,  TreaUDcnt.  etc.,  of  each  disease,  and  including  a  number  of  prescrip- 
o  unpublijined. 

Physiology,  including  Embryology.    Sixth  Edition  (1891).    By  ALBERT  P.  Brubaker.  m.d., 

of  Physiology,  F'enn'a  College  of  Dental  Surgery;  Demonstrator  of  Physiology  in  Jefferson  Med. 

ege.  Phila,     Kcviscd,  Enlarged  and  llluslraled.  /n  Press. 

Obstetrics.     flluaUated.     Fourth  Edition  (1889).     For  Physicians  and  Students.    By  Henry 

G.  Landi^,  M.n.,  Prnf.  of  Obstetrics  and  Diseases  of  Women,  in  Starling  Medical  College,  Columbus. 

Revised  E<lition.     New  Illustrations. 

^  6.  Materia  Medica,  Therapeutics  and  Prescription  Writing.  Fifth  Revised  Edition  (1891). 
Wiih  especial  Reference  to  the  I'hysiulogical  Action  of  Drugs,  and  a  complete  article  on  Prescriplioo 
Writing.  Based  on  the  I.ast  Revision  (Sixth)  of  the  U.  S.  Pharmacopoeia,  and  including  many  unofHcinal 
remedies.  By  Samuel  O.  L.  Poiter,  m.a.,  u.d.,  late  A.  A.  Surg.  U.  S.  .\rTny;  Prof,  of  Practice, 
Cooper  Med.  College,  San  Francisco.     5th  Edition.     Improved  and  Enlarged. 

L  7.    Oyruecology.     (1891)     A  Compend  of  Diseases  of  Women.     By  Hknry  Morris,  m,d.,  Demon- 
strator of  Oltstetrics,  Jefiereon  Medical  College,  Philadelphia.     Many  Illustrations. 
8.     Diseases  of  the  Eye  and  Refraction.     Second  Edition  (1888).     Including  Treatment  and 
Surgery.    By  L.  Wrbster  Fox,  M.D.,  Chief  Clinical  Assistant  Opthalmo logical  Dept.,  Jefferson  Medical 

'    College,  etc.,  and  Geo.  M.  GoULl>.  M  n.     71  Illustrations,  39  Formulie. 

>.  g.  Surgery,  Minor  Surgery  and  Bandaging.  Illustrated.  Fourth  Edition  (1890).  Including 
Fractures,  Wounds,  Dislocations,  Sprains,  Ampuutions  and  other  operalions;  Inflammation,  Suppuration, 
Ulcers,  Syphilis,  Tumors,  Shock,  etc.  Diseases  of  the  Spine,  Ear,  Bladder.  Testicles,  Anui,  and  other 
Surgical  Diseases.  By  Orville  Uorwitz,  a.m.,  M.D.,  Demonstrator  of  Stngery,  Jefferson  Medical 
College.     84  Formula  and  136  Illustrations. 

>.  10.  Medical  Chemistry.  Third  Edition  (1890).  Inorganic  and  Organic,  including  Urine  Analysis. 
For  Medical  and  Dental  Students.  By  Henry  Leffmann,  m.d..  Prof,  of  Chemistry  in  Pcnn'a  College 
of  Denial  Surgery,  Phila.     Third  Edition.     Revised  and  Enlarged, 

>.  II.  Pharmacy.  Third  Edition  (iSgo).  Based  upon  "  Remington's  Text-Book  of  Pharmacy."  By 
F.  E.  Stewart,  m  n.,  ph  o.,  Professor  of  Pharmacy,  Powers  College  of  Pharmacy;  late  Quiz-Master  at 
niiladelphia  College  of  Pharmacy.     Third  Edition.     Revised, 

».  13.    Veterinary  Anatomy  and' Physiology.     Illustrated.   (1890.)    By  Wm.  R.  Ballou,  M.D.,  Prof. 

'    of  Equine  Anatoinv,  New  York  College  nf  Veterinary  Surgeons,  etc.     29  lUu-trations. 

!>,.  13.  Dental  Pathology  and  Dental  Medicine.  (1890.)  Containing  all  the  most  noteworthy  points 
of  interest  to  the  Dental  Student.  By  Gbo.  W.  Warren,  dj>.s.,  Giukal  Chief,  Peon'a  College  of 
Dental  Surgery,  Philadelphia.     Illus. 

tK  14.  Diseases  of  Children.  (1890.)  By  Marozs  P.  Hatfield.  Professor  of  Diseases  of  Children, 
Chicago  Medical  College.     With  Colored  Plate. 

^K   19*  Tktse  booAt  art  constantly  revised  to  keep  up  with  the  latest  teachings  ami  discffveries. 

From  The  Southern  Clinic. — "  IVe  know  o/no  series  of  books  issued  by  any  house  that  so 
\ily  meets  our  approitai  as  these  ?  Quiz-  Compenas  t  They  are  well  arranged,  full  and  concise^ 
^are  really  the  best  line  of  textbooks  that  could  be  found  for  either  student  or  practitioner  " 
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Potter.      A   Compend    of  Anatomy.       Fifth    Ed 
16  Lithograph  Plates.      117  other  IIlus, 

iNCLUDiNr;  THE  viacERA.  {Based  on  Gray.)  By  Saml.  O.  L.  Potter,  m.j 
late  A.  A.  Surg.  U.  S.  Army ;  Professor  of  the  Practice  of  Medicine,  Cooper 
College,  San  Francisco.  Revised  and  Enlarged,  lamo.  Being  jVi».  r 
Compend  ?  Series.     See  page  jp.  Strongly  bound  in  clot 

■  Interleaved,  for  the  addition  of  not 

cal 
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%*  An  Appendix  has  been  added  to  this  edition.  contAining  i6  Lilho^raphic  PliUcs  of  the  All 
Nervous  Sj-stcms,  with  explanatory  tables  that  will  be  found  exceedingly  u.vtut  and  practical 
call  special  attention  to  these  tables,  as  being  eiitirtvly  original  in  design  and  orranermcot.  ginnj 
views  of  the  most  difRcult  part  of  tlunum  Analumy,  and  including  anoslonioso  [the  arteries) 
bution  (the  arteries  and  nerves) ;  a  thing  never  licfore  shown  completely  m  tabular  farm.  The  difiia 
■re  80  axranged  as  to  grade  the  branches  according  to  relative  importance,  and  by  the  systematic  and 
use  of  brackets  with  various  types,  the  table>  are  veritable  picture*  themselves  of  ilieir  objects. 

Dr.  Potter's  power  of  condensation  and  arrangement,  have  never  been  displayed  to  such  vlraa 
thebc  tables,  which  must  take  their  proper  place  as  the  best  of  all  attempts  of  the  kind,  cren  in  the 
space  of  pages  the  »ze  of  which  was  previously  determined,  and  to  which  the  tables  had  to  coniurm. 

The  plates  are  equ&Uy  original,  having  been  mode  from  new  drawings  by  Dr.  I'oUer's  own  hi 
are  graphic  delineations,  and  being  diagrammatic,  do  not  represent  the  exact  forms  or  propcctioas  of 
thus  shown.  If  colored  by  hand,  by  the  student,  as  may  be  done  with  very  little  trouble,  their  nl( 
greatly  increased. 

•*  In  the  particolar  line  to  which  it  belongs,  and  as  one  of  the  pioneers,  tMs  work  of  the  ittdefidi 
Potter  stands  in  the  list  of  the  very  best.  *nkis  is  particularly  conspicuous  io  view  o£  the  toamf  I 
render  the  subject  of  anatomy  attractive  when  presented  in  compends." — Atmrican  Pra^tiiUMtr 
JoDuary,  1891. 

"This  is  ?Quiz-Compend  No.  I,  based  on  Gray  principally,  and  is  a  book  thai  to  a  ^udcnt  U 
necessity,  and  to  the  practicing  physician  a  great  aid  as  a  ready  reference  work,  enabling  hiiA 
glance,  to  keep  in  mind  a  great  many  valuable  points  in  anatomy  that  otherwise  he  would  kjcget**— < 
cinnati  AfrUifil Jottrttal^  February  i^th^  tSg/. 

*'  Of  all  the  studies  in  a  medical  course,  anatomy  Is  the  most  important.  To  wade  ihrot^  a  • 
reriew,  is  very  irksome,  and  by  having  an  Anatomy  in  an  epitomized  fonn  and  thoroughly  reliable, 
and  lalxjr  will  t»c  saved.  Ur.  Potter  has  thus  conferred  a  boon  on  both  the  student  and  practitiooci 
publi.shing  his  Comiicnd  of  Anatomy.  The  tables  arul  plates  of  the  nerves  and  aiterics  are  cacdh 
cocisfitute  the  Appendix,  and  by  their  aid  one  can  review  this  important  pait  of  ibe  w<ak  ta  a 
time." — Canada  Lancet,  Toronto,  february^  iSqt. 


Robinson.      The   Latin    Grammar   of  Pharmacy 
Medicine.  ^| 

By  H.  D.  Robinson,  ph.d.,  Professor  of  Latin  Language  and  Literature,  U 
of  Kansas,  Lawrence.  With  an  Introduction  by  L.  E.  Sayre,  ph.g.,  Prof 
Pharmacy,  and  Dean  of  the  Dcpt.  of  Pliarmacy,  in  the  University  of  Kansas, 
275  Pages.  Clot 

"  It  is  a  work  that  meets  with  my  hearty  approval.  There  is  great  need  of  just  such  a  bo 
American  schools  of  pharmacy  and  medicine." — E.  S.  Bas/in,  Profesior  of  Botany,  Deft,  of  / 
Northwestern  (/HWtrsity,  Chicago. 

"  The  olijeci  of  this  useful  book  is  a  very  laudal^le  one,  namely,  to  improve,  if  possible,  the 
both  physicians  and  druggists,  chiefly  in  the  prescribing  of  drugs.  While  it  is  tnie  that  many  of  the 
find  it  unnecessar\*  to  remen^)er  the  genitive  endings  of  wonis  used  in  medicine.  Ivcau-w  of  the 
abbreviations  in  prescribing- writing,  there  arc  ulbers  who  frequently  desire  to  wnte  their  direClM 
druggist  itt  Latin,  in  order  that  the  patient  may  not  learn  of  facts  about  which  it  is  often  neceoafy 
remain  in  ignorance.  We  hope  tliat  the  book  will  prove  a  success,  and  by  its  general  employmd 
pharmaceutical  and  medical  schools,  improve  the  knowIe<lge  of  Latin  in  both  professions." — Thi 
AVrcf,  Philadelphia,  lanuAry  tolh,  iSgi, 

"The  plan  of  the  book  is  excellcnl,  the  field  new,  as  it  fills  a  long-felt  wanL  AH  mcdki 
should  have  il,  l>oth  the  collegian,  as  it  will  give  a  practical  turn  to  his  knowledge  of 


graduate,  as  it  will  give  him  a  direct  and  useful  acquaintance  with  that  language.     The  COUalxy  d 
has  not  had  the  advantages  of  the  younger  men  will  find  it  a  great  help  in  overconilog  lliJa  dded 
speedily  acquire  a  familiarity  with  this  language  that  will  surprise  his  classical  eom/rert 
Practiti0t$ery  December,  1890- 


NURSING,  MASSAGE,  ETC 

'om.      Massage  and  the  Original    Swedish 
ments.      Illustrated.      Second  Edition 

ID     THEIR    APPLICATION    TO    VARIOUS 

MSEASES  OF  THE  DODY.  A  Manual  for 
tudents.  Nurses,  and  Ph)3iciaiis.  By 
.URRE  W.  OsTROM,  from  the  Royal 
University  of  L'psala,  Sweden ;  In- 
ictor  in  Massage  and  Swedish  Move- 
lents  in  the  Hospital  of  the  University 
Pennsylvania  and  in  the  Philadel- 
lia  Polyclinic  and  College  for  Gradu- 
tesin  Medicine,  etc.  Illustrated  by  87 
iplanatory  Wood  Engravings,  drawn 
jcially  for  this  purpose.  i2mo.  Sec- 
tod  Edition.  Cloth,  |i.oo 

lis  book,  which  is  well  written  and  carefully  illu>cnite<lt  will  be  of  service  bolb  to  physidans  uul 
ns  well  115  (n  maniptilaton.     Mr-  (">»tronl,  who  came  (o  this  country  from  Sweden.  ha&  proi^cn  himMlf 
>)e  leather  as   well  o^  a  good   wasst^r,  his  instructions   being  careful,  accurate,  and  complete." — 
MidUiil  Magoiinet  PhUadilpkia^  March,  rSgo. 

m.      Obstetric  Nursing.  1889. 

^RES  DELIVEKF-D   AT  THE    TRAlNIN'i;    SCHOOL    FOR   NURSES    OF    THE    PHILADELPHIA 

rospiTAL.     By  Theophii.us  Parvin,  M.D.,  Professof  of  Obstetrics  and  Diseases  of 

^omen  and  Children  in  the  Jefferson  Medical  College  ;   Obstetrician  to  the  Phila- 

lelphia  Hospital.     Revised  and  Enlarged.     i2mo.  Cloth,  J  .75 

mphrey.    A  Manual  for  Nurses.    4th  Edition.    1891. 

INCLUDING  (GENERAL  ANATOMY  AND  PHVsiOLOuv,  Management  of  the  Sick-Room,  etc. 
\y  Laurence  Humphrey,  m.d.^m.r.cs.,  Ass'c  Physician  to,  and  Lecturer  at,  Adden- 
>rook*s  Hospital,  Cambridge,  England.     i2mo.     79  Illustrations.  Cloth,  51.25 
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^^rTbal  a  work  of  such  a  character  lihould  be  addrened  to  nurses  at  all  is  in  it>elf  a  »giuiicaDt  indication 
the  high  standard  to  which  the  art  of  nursing  has  risen  in  recent  years,  and  also  a  good  proof  of  ihc 
jtimation  in  which  really  goo<l  nursing  is  held  alike  by  the  public  uid  liy  medical  men.  To  the  [nlcUigenl 
^1  often  well  erlucatcd  women  who  now  take  up  nursing  either  05  an  occupation  or  as  a  profession,  some 
^oretical  Iriining  in  the  element*,  of  anntomy  and  phy^olc^y  is  very  gcnemlly  recognized  as  ncce«ary  by 
MMpital  authoriticb.     .     ,     ." — The  Practitioner^  Lo^tdoHy  Aprils  /8qo. 

I 
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lerton.     Obstetrical  Nursing.      Illustrated.      1891. 

A  HANOBOOK  FOR  NURSES,  STUDENTS,  AND  MOTHERS.     By  ANNA  M.   FULLERTON,  M.D., 

Demonstrator  of  Olistelrics  in  the  Women's  Medical  College;  Phj'sician  in  cliarge 
of,  and  Obstetrician  and  Gynaecologist  to,  the  Woman's  Hospital,  Philadelphia,  etc. 

4  Illustrations,  several  of  which  are  original.    Second  Edition.  Revised  and  Enlarged. 

amo.     222  pages.  Cloth,  |i.as. 


BV    THE   SAAIE   ALTHOR. 


'Jursing     in     Abdominal     Surgery     and    Diseases    of 
^    Women.  i8gi. 
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IVCLUDING     THE     PATHOLttCY    AND     THERAPEUTICS    OF    THE     PXTERPERAL     STAf 

Dr.  F.  Winckel,  Professor  of  Gyniecology  and  Director  of  the  Royal  Hosp 

Women  in  Munich.     Authorized  Translation,  by  J.  Clifton  Edgar,  m.i>.,  } 

Prof,  of  Obstetrics,  Medical  Depart.,  University  of  the  City  of  New  York.    19 

some  illustrations, the  majority  of  which  are  original  with  this  work.  927  paga 

Cloth,  |6.oo ;  Sheep, 

'  His  practical  experience  and  laborious  researches  in  the  literature  of  the  subject  have  qaalilifl 
place  l^efore  the  profession  n  look  which  is  certJiinly  of  grral  value,  nnd  wr  desire  lo  compUment  D 
upon  hifi  foresight  and  admirable  work  in  the  prcpuratkm  of  the  American  translation.  One  <4  tl 
things  about  the  work  h  ibat  bibliographies  accompguiy  the  arucles  upon  each  fpedal  subject,  while 
(rations  seem  to  us  to  be  almmt  entirely  ori^nAl.  which  is  but  uatural  when  we  consider  the  enormoui 
of  maieriol  from  which  the  author  may  obtain  tigxires.  The  work  of  the  American  publisher  hai  bt 
carried  out,  as  it  b  usual  imder  the  circumstances,  and  we  venture  lo  say  the  traoslaiton  i&  put  L^ftn 
frssion  of  this  country  in  much  txtter  form  than  the  German  publiahcrs  pUced  the  originaJ  befcre  til 
cians  of  the  Kaiherland." — Mtdwal  *\'ews,  Phiiadflphia. 

••  These  additioii<»  make  the  perusal  of  the  work  a  labor  of  pleasure,  besideA  adding  BTe*'ly  to 
One  lays  down  the  took  with  a  heightened 'admiration  for  the  author's  leaming*  03  well  as  a  deep 
his  careful  and  conservative  teaching.*' — American  Jountai  cf  UbiUtriiS^  New  York, 

"  In  thi'i  hasty  manner  we  have  only  sought  lo  call  attention  to  the  salient  points  of  this  admitat 
which,  though  intended  and  especially  adapted  tu  the  student,  neveniiclrss  will  well  repay  a  careful  p 
all  who  aspire  to  practice  obstetrics  accordio^  to  the  most  improved  modern  methods.  We  would  li 
this  text-book  u^d  in  this  country,  fc«r  the  reason  that  it  i«  clear  and  concise,  that  it  gives  special  prt 
to  pathology,  and  tliot  every  page  dears  evidence  of  lliat  thoroughness  and  sound  conservatism  whi< 
\\>  distinguished  author  unec^ualed  as  a  teacher  of  ot«tetrics." — Medicai  Jiec&rJ. 

WinckeL      Diseases  of  Women.      By  Parvin.      Se( 
Edition,  Enlarged. 

INCLUDING  DISEASES  OK  THE  BLADDER  AND  URETHRA.       By  Dr.   F.   WiNCKKL.P 

of  Gynaecology  and  Director  of  the  Royal  University  Clinic  for  Women  in  H 
Authorized  Translation.  Edited  by  Theophills  Parvix,  m.d,.  Professor  of 
rics  and  Diseases  of  Women  and  Children  in  Jefferson  Medical  College,  Philac 
Second  Edition,  Revised  and  Enlarged.  152  Engravings  on  Wood.  i2ruo. 
New  Series  of  Afanuais,     766  pages.  Cloth,  ^3.00 ;  I.^athe{ 

"Tlie  popularity  of  the  work  is  shown  by  the  rapidity  with  which  the  first  edilic<n  was  exhausted 
is,  jjerhaps,  no  more  scholarly  or  inHuential  autbonty  on  gynxcologicnl  sulijects  among  our  (Jcrman 
than  Winckel,  and  this  fact,  added  to  llie  respect  and  esteem  in  which  his  American  editor  is  univer 
may  serve  to  explain  the  early  demand  for  a  second  edition  in  advance  of  a  second  German  edition. 
A  noTel  feature  is  furnished  by  the  chapters  on  diseases  of  the  mammiiry  gland.  Tlicy  are  not  gciM 
cussed  in  works  of  thi:^  character,  but  we  have  always  been  of  the  opinion  that  their  consideration  1 
as  a[>propriate  as  that  of  any  other  portion  of  the  genital  apparatus,  of  which  they  form  an  essential  1 
—  The  Amcruan  Journal  cf  the  MtJical  Stienen,  Phii*id<l^km. 

"  It  is  nearly  three  yearn  since  we  had  the  pleasure  of  reviewing  the  English  iranslatian  of 
Winckel's  •  Diseases  of  Women.'  The  favorahle  comments  wc  then  made  wc  have  now  but  to  « 
connection  with  the  second  edition  of  this  excellent,  lucidly  written  gyna-cological  work.  I>r  1 
Parvin  has  most  thoroughly  revisetl  the  fonner  issue,  so  tbot  the  reader  meets  with  only  the  latest 
matured  opinions  on  the  various  debatable  topics.  We  shnuld  like  again  to  direct  the  attention  of  th 
cstcd  in  gyiuccologicrtl  literature  to  the  subjects  on  jielvic  rieoplasms  and  diseases  of  the  female  un 
bladder.  The  work  is  profusely  illustrated,  and  we  feel  ronfident  that  those  of  our  readers  who 
careful  study  will  derive  much  pleasure  and  instruction  from  its  pages.'* — Tht  Prat  titttmrr ^  London, 


